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SOME RESPONSIBILITIES OF SCIENCE WITH 
RELATION TO GOVERNMENT’ 


By Dr. JOHN C. MERRIAM 
CARNEGIE INSTITUTION OF WASHINGTON 


At this particular moment in history necessity for 
judgment on emergency questions has brought engi- 
heering, science and constructive work in sociology 
nto important relation to government. Whatever 
mews we may hold regarding the significance of 
ientifie contributions in the present situation, this 
# a time in which questions touching the responsi- 
blities of seience to government can be discussed with 
lope that attention directed to the subject may aid 


itimately in advaneing understanding of this rela- 
ion, 


OBJECTIVES OF ScrENCE COMPARED WITH 
THOSE OF GOVERNMENT 
Although seience and the scientific method have 
“come almost the controlling factors in certain great 


| Address at the General Session of the American Asso- 
Fation for the Advancement of Science, Berkeley, Cali- 
omia, June 20, 1934. 


organized activities, as in some aspects of industry, 
the mode of operation of science has seemed com- 
monly to differ sharply from that of government. 
Fundamentally, science relates to search for realities 
and principles and to their interpretation. It is the 
discoverer and organizer of facts. Science may also 
be creative, but commonly it is the inventor, engineer 
and artist who produce that which has not previously 
existed. Government is a form of organization or 
administration designed to make it possible for human 
beings to work together with mutual advantage. Its 
operations must be based upon realities or the truth, 
but their basic objective is the furnishing of means 
for bringing about relations among people which, 
according to current views of democracy, will give the 
maximum contribution of power or strength or wis- 
dom for the whole group, and at the same time the 
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highest degree of individual liberty consistent with 
such organization. 

Though fully effective government must be organ- 
ized on the basis of fects and of those principles 
which can be demonstrated to represent the best inter- 
ests of the people, often control is by brute force, by 
influence of money, or by many other kinds of power. 
Or government may be through control by types of 
propaganda representing ideas imposed upon thought 
of the people. Some of these suggestions may repre- 
sent the truth, and others may be far from correct. 
Whether or no we recognize such government as 
legitimate, it may nevertheless be a foundation upon 
which much of human organization rests. 

Again, it is necessary to realize that a government 
by the people will be what the people desire to have 
it, regardless of our specific views as to what it ought 
to be. Ability of leadership to accept such situations, 
and still in some measure furnish guidance, may be 
an important element, and yet be difficult to measure 
according to standards of scientific evaluation. 

The problem of human organization or government 
must then be looked upon as representing a group of 
objectives quite different from those commonly visual- 
ized by the scientist. But in spite of this difference, 
it is important to emphasize the idea that ultimately 
in conduct of its affairs government rests upon ele- 
ments which may be subject to investigation through 
the modes of approach used by science in search for 
the truth. Seen in this light, the responsibility of 
science may appear very large with reference to 
probiems which relate to government. 

As the term science is commonly understood, there 
has been much difference of opinion concerning the 
extent to which we may reach from this field into the 
region of human interests represented in government. 
From my own point of view, while science will deal 
in large part with elements which concern the natural 
world, it must be looked upon as representing an 
attitude of mind rather than the study of particular 
types of material. What has been called the natural 
history of man, illustrated in anthropology and psy- 
chology, extends into a great variety of peculiarly 
human problems. It expresses itself in another way 
in the type of historical research represented by 
archeology, paleontology and geology, presenting the 
evolution of man and his cultures. So far, then, as 
one can follow the study of human kind by use of 
methods which determine realities, and the relations 
between such real materials or states, we may look 
upon science as reaching into the investigation of 
human relations, even touching the field of govern- 
ment. 

So, in the American Association for the Advance- 
ment of Science we have divisions of the organization 
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concerned with human questions so intimately thy 
we recognize overlap of the natural and social scieno, 
spreading into the field of economies, and even ingly, 
ing problems which would be ealled governmental, 


RELATION OF ADVANCE IN SCIENCE TO Evo.utioy x 
SociaL AND GOVERNMENTAL ACTIVITIES 


In viewing the relation of science to government 
from another angle, it is interesting to consider th 
achievements and progress in these two fields. Th 
average estimates on rate of advance in knowledge 
have been assumed to indicate that science is the oy. 
standing human activity of this time. That a wid 
road has been broken through boundaries which one 
marked the limits of knowledge regarding the natur| 
world is clearly true. Extension of scientific thought 
taking us out in space to remote nebulae, into the 
minutiae of matter in the atom, and back in time t 
periods earlier than the date of man’s creation, make 
it impossible to avoid the view that science has entered 
wholly new worlds. 


But great as are the achievements of science, w: J 


must realize that over long ages mankind has bee 
moving forward in the work of constructing a stupe- 
dous and complicated organization which makes it 
possible for human beings to live and work together. 
Through this striving there has been developed in 
government a means for adapting individuals to each 
other which is perhaps the outstanding accomplisi- 
ment of the human race. In spite of views which we 
as scientists possibly hold, government, with all it 
weaknesses, may represent the most important cor- 
tribution of human experience up to the present time 
But since government is not yet shown to be wholly 
scientific, and science is not yet fully adapted to go 
ernment, the problem of the moment concerns meali 
by which continuing development in forms of orgail 
zation and administration essential for well-being o 


the community may be given the support which should] 


come from constructive efforts through science. 
In consideration of this partienlar question it 8 
desirable to ask whether the contributions of scien 
toward solution of social, economie and governmenil 
questions may aid in opening the way for new typé 
of advance in governmental organization. May 
expect further movement in the fields of human ™ 
search corresponding to that widening of vision all 


the natural sciences through construction of the mictt 
scope, telescope and theories like those expressed 
the developmental or evolutionary view of life? 
The almost infinite complexity of human affairs # 
compared with situations in most problems of natutl 
science indicates that a restatement or reorganizatld! 
or redevelopment of social, economic and governme! 


o fo a, 


dep 
que 


deepening of thought which were made possible ij “he 


¢ 
aut] 
reac 
gani 
who 
thou 


‘ 
= 
| 
0 
a 
te 
at 
va 
up 
of 
of 
be 
obt 
wit 
Wil 
tion 
eat 
pec 
of 
| 
q 
’ 


DECEMBER 28, 1934 


tal science comparable to what has occurred in nat- 
ural science will probably take place only through 
effort vastly greater than that which made modern 
scientific advanee possible, 

Further development of government will show, 
among other eritical features, that we need to con- 
sider human attitudes as they are encountered, though 
we may not justify them on the basis of scientific 
judgment. In examination of the factors involved in 
many great human problems there must be recognition 
of states of being and points of view for what they 
are, even if the conditions do not seem to fit com- 
pletely into eategories set up on the basis of facts and 
logic as we have eatalogued and interpreted them in 
natural science. The emotional features of human 
beings and their individual independence increase the 
difficulty greatly. And yet it seems within the bounds 
of possibility that further great advances in evolution 
of government may occur, corresponding to those in 
our knowledge of the natural world around us. It is 
a part of the responsibility of science to consider the 
extent to which cooperation with investigators devoted 
to problems of government may facilitate such 
advance. 


EpucATION IN SCIENCE AS RELATED TO- DEVELOPMENT 
or INITIATIVE AND TO QUALITY OF JUDGMENT ON 
FUNDAMENTAL PROBLEMS OF GOVERNMENT 


One of the most eritieal questions touching the 
value of science in its relation to public affairs con- 
cerns the possible influence of the scientific attitude 
upon development of initiative and upon the quality 
of judgments required in solution of many new types 
of problems fundamental in government. 

Future students of our political organization may 
be able to determine the extent to which ability to 
obtain and to maintain political power is correlated 
with capacity for solving great questions of the com- 
monwealth. The natural development of government 
will presumably bring us increasingly close correla- 
tion between these two kinds of ability. The modifi- 
cation may come through bettered education of the 
people. Over the centuries the ultimate effectiveness 
of any government of the type which we support 
(epends upon the capacity, the interest in critical 
questions and the point of view of the citizens. 
Though great leaders arise, in general the judgment 
| of an edueated citizenry will determine the nature of 
authority of government and the levels which it may 
reach, 

While attempting to develop a governmental or- 
ganization giving advantages of strength for the 
Whole group, we endeavor to maintain freedom of 
thought and initiative. Whatever else is controlled, 
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our religious views, our ideals and the opportunities 
for constructive work must be free from domination 
by central authority. 

In development of the highest type of citizenship, 
inquiry and initiative are essential. This attitude 
represents precisely the point of view taken by science 
and research, which must rest upon and grow out of 
inquiry and initiative. Through the field of educa- 
tion, scientific subjects should have large ultimate 
influence upon the manner of thought of the people, 
and therefore upon government. Development of the 
attitude of mind which they illustrate is essential in 
maintenance of a democracy. If democracy repre- 
sents the people, its roots must be in the people, and 
this involves ideas and attitudes as well as other things 
assumed to be more clearly defined. 

As science, research and constructive thinking have 
developed in America, much of great significance has 
arisen within departments set up by the government. 
It is to be hoped that governmental policies will lean 
toward even greater extension of aid both to funda- 
mental research and to its application. And yet, we 
must expect in the future, as in the past, that the 
sources of scientific initiative, like the sources of 
governmental authority, will arise from the people 
under a great variety of conditions and in institutions 
and localities as widely spread as are the boundaries 
of the country. 

Non-governmental agencies representing a broad 
range of public interests, such as the Commonwealth 
Club, of San Francisco, are eritically important 
sources of initiation and development of thought. 
Especially is this true of social and governmental 
questions. The research activities in organizations of 
this and of very many other types have a fundamental 
and far-reaching influence on the development of 
inquiry and initiative, and ultimately upon public 
judgment. 


FUNDAMENTAL SCIENCE IN GOVERNMENTAL 
PROGRAMS 


In study of great problems with which the govern- 
ment may concern itself, as in development of the 
present soil erosion program, or of study on land use, 
or in many other comparable questions, it is necessary 
to distinguish those elements which have to do with 
basic scientific factors from others which have been 
defined in terms of social, business or administrative 


values. Continuing development in our understand- 


ing of these major scientific questions will depend 
upon increasing knowledge of underlying principles. 
It is the responsibility of science to give its clearest 
thought and strongest effort to definition of these 
principles and to their intensive study. 
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It is necessary also to appreciate the fact that in 
contrast to what have been recognized as scientific 
elements, no program of this nature can be carried 
forward unless there is clear recognition of the inter- 
ests and desires or aspirations of the people con- 
everned. For example, adequate land use is dependent 
upon what the people of the country or the world 
desire to do. If, as illustration, it is believed that 
primitive natural beauty has an important place in 
development of the ideals and interests of mankind, 
then it is essential that there be clear definition of 
the: purposes involved and that provision be made 
for protection and use of such features or areas. If 
it is believed that mankind should outgrow the in- 
fluence of that natural beauty which existed in the 
world as it was made, and develop into what might be 
considered a higher state of living, then primitive 
nature should be disregarded. 

In study of great problems clearly of national 
interest, such as weather prediction, basic scientific 
research will continue to be one of the most important 
contributing elements. The information may be re- 
lated to extent of variation in radiation from the sun, 
or the nature of physical phenomena involved in 
atmospheric movements. Or the necessary scientific 
data may concern the form of the earth and the 
influence of land features upon movements of air and 
water. There is no ease which seems to indicate 
greater need for correlation and integration of results 
derived from many sources than in that touching 
acquaintance with the climate and weather, and pre- 
diction of their moods or changes. For investigation 
of such questions it is important that science give its 
fullest aid wherever and whenever assistance is pos- 
sible. The breadth of the foundation from which 
science and its application must build is indicated in 
the necessity for international cooperation in study 
of climate and weather. 

It is well known that in_no application of science 
is the need greater for aid of government to the 
people and for contribution of science to meet needs 
of government than in questions touching develop- 
ment of agriculture. The fact that cultivation of 
plants in a multitude of ways will always be possible 
as individual projects on a small scale, means that 
much-needed application of constructive effort 
through science will in considerable measure be con- 
ducted by the whole people or the government. But 
the vast difficulties of research in the fundamentals 
of such subjects as genetics, photosynthesis, the chem- 
istry and physies of plant biology and the influence 
of environment upon variation are so great that the 
contribution of all available research must be given 
to aid governmental agencies if the largest measure 
of success is to be attained. 
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ScreENCE AND THE PROBLEM OF PLANNING 


The train of events reaching from the world wa; 
into the recent depression having given exceptiong| 
stimulus to study of national and world problems 
one product of this diseussion has been the exceptional 
development of planning. On one hand are proposal; 
which would hold society to rigorously defined pro. 
grams laid out by government. In other directions 
are modes of organization intended to increase liberty 
of the individual. Whatever the ultimate result, ye 
are now considering the responsibilities of each gen. 
eration for taking stock of assets and opportunities, 
and for such a forward look as is-of advantage now 
and for later years. While it is not to be expected 
that a completely adequate program will be developed 
immediately, it is of great significance that we begin 
to recognize clearly that there is a future and that 
we have relation to it. 

It is possible that some of the most important 
relations of science to government will touch this 
field of planning. The great study on “Recent Social 
Trends,” carried out by a committee under the chair. 
manship of Herbert Hoover, contributed in an excep- 
tional way to fundamental materials required in 
consideration of planning programs. It is important 
that information in the field of science be examined 
with reference to its possible value in study of major 
national or governmental projects. 

A wide view over the materials of science and his- 
tory indicates, I believe, that until we know the past, 
its processes and experience, we shall not be equipped 
completely for satisfactory planning. The scientific 
study of history, with its stages of archeology, exten¢- 
ing into early records of the earth and of life, is e- 
sential in such a program. Only a people acquainted 
with the basic meaning of history in the sense of the 
longer reaches of time, as well as with broad interna- 
tional relations, can make adequate judgments o 
overshadowing world problems such as face us at the 
moment. Ingrowing nationalism, which tends to neg- 
lect the world, both geographically and historically, is 
accentuated by lack of perspective. 

If available methods of education in history do no 
give us the needed illumination, I shall hope to se 
more works like H. G. Wells’ book of several decades 
ago on “The Discovery of the Future,” based up0 
results from scientific and historical study of the past 
Perhaps one should say that to-day the prophet 1 
not without honor save when he stays so much in his 
own country, or thinks so much of his own regio! 
and day in history, that he does not know the world 
either in space or in time. So the relation of scien¢? 
to government may be critically important in thet 
group of functions which concern the forward look 
as based upon the experience of history. 
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As bearing upon future relations of science to gov- 
ernment in the study of planning activities, one may 
not avoid calling attention to the probability that 
the materials of science will continue to increase at a 
rate not greatly different from that of recent decades. 
Especially in planning progranis is it important that 
new material be taken into consideration. It is there- 
fore necessary to have increasingly close touch be- 
tween scientific research groups and agencies of the 
government concerned with activities of the forward- 


looking or planning type. 


CoNcLUSIONS 


There is no responsibility of science relating to the 
future of the country greater than that which con- 
cerns development of such an interest in scientific 
truth and realities on the part of the people as is 
needed to guarantee that the highest values in life 
ultimately prevail. In this relation the specific re- 
sponsibility of seientifie agencies is very large. This 
will be met: 

First, by increasing emphasis upon the most fun- 
damental types of investigation for the advancement 
of knowledge in every department. 

Second, by bettered means for interpretation of 
science and for education of the people as a whole 
regarding the status of scientific knowledge. In part 
this work must be done by scientists themselves. 

Third, by improved means for securing application 
of results from science, and at the same time better 
control of materials secured but not at once applied. 

One of the ultimate cautions to be expressed in 
considering the role of science concerns recoguition of 
the fact that, although essentially science represents 
certain aspects of truth and reality, there are other 
phases of human interest, as in art and our funda- 
mental philosophical and religious beliefs, which may 
be looked upon as having meaning at least compar- 
able in importance to science. While it is necessary 
for us to define the realities and the truths represented 
by seience, the elements sometimes called human 
values are realized largely through appreciation of 
what is involved by use of other coordinate or corre- 
lated modes of thought, such as those that have been 
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mentioned. In considering their relations to govern- 
ment it may become a responsibility of scientists to 
join those concerned with study of these other aspects 
of thought if the ultimate human meaning of scientific 
truth is to be made clear. 

The significance of science as an essential feature 
in the life of the nation will be kept in balance by 
the people according as experience and education 
establish standards of value in which science and its 
truths take their place along with other critical human 
necessities. The scientist will not lose sight of the 
idea that his subject is only one of several requisite 
groups of things. And while it is necessary to remem- 
ber that he will be held responsible if he fails to set 
forth the worth of his discoveries, it is also important 
to realize that science will be held responsible if 
over-emphasis is given to isolated groups of facts 
without reference to their real human signfiicance. It 
is the responsibility of science to state the truth 
cautiously, and with care that harm be not done. The 
manner in which a thing is presented sometimes goes 
far to nullify the value of what may have great in- 
trinsic importance. 

Science should help to develop a clear appreciation 
of the needs of government, and so to organize and 
interpret its findings as to aid in solution of all pos- 
sible problems. This means effort to learn what the 
application needs are, in order to be aware of the 
places to which new materials should go for the 
highest types of use. 

The scientist should not necessarily expect to ad- 
minister the results of his own work, and yet the 
relation to administration is extremely important. He 
ean not avoid considering the broader implications of 
his contribution, any more than the student of human 
questions can avoid knowing something of the mean- 
ing of scientific problems if the results of science are 
to be fitted into the economic or governmental plan. 

With these known factors concerning the value and 
opportunity of science appreciated by an intelligent, 
educated people, thinking continuously, constructively 
and unselfishly upon needs of the government, a 
great contribution would be made in guiding the 
nation along a safe course. 


THE DUAL PRINCIPLES OF EVOLUTION’ 


By Dr. HENRY FAIRFIELD OSBORN 
RESEARCH PROFESSOR OF ZOOLOGY IN COLUMBIA UNIVERSITY 


I appreciaTE the opportunity, afforded by Director 
Redfield’s invitation, of summarizing fifty-five years 


1Paper presented to the Seminar of the Biological 
Laboratories, Harvard University, November 2, 1934. 
This is the twelfth contribution by the author on the 
Origin of Species and the principles of biomechanical 
adaptation as demonstrated in paleontology. The elev- 


of reflection and observation in the baitlefield of evo- 
lution, as well as of personal experiences with Hux- 


enth contribution on this subject was the Eleventh Sedg- 
wick Memorial Lecture: ‘‘Aristogenesis, the Creative 
Principle in the Origin of Species,’’?’ Amer. Naturalist, 
xviii: 716, 193-235. 
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ley, Darwin, Haeckel, Weldon, Bateson, Poulton, 
Cope, Dall, Packard, MacBride, Lloyd Morgan, T. H. 
Morgan and other evolutionists. 

Like a moth to the flame we are attracted to the 
eternal problem of the causes of adaptation. The 
nearer we get to adaptation the more our intellectual 
wings are singed until we end in agnosticism or 
despair. In the recent language of Bohr: 


On this view, the existence of life must be considered 
as an elementary fact that can not be explained, but must 
be taken as a starting point in biology, in a similar way 
as the quantum of action, which appears as an irrational 
element from the point of view of classical mechanical 
physies and, taken together with the existence of the ele- 
mentary particles, forms the foundation of atomic physics. 


A very sharp distinction must be drawn between 
the medes of adaptation which paleontology reveals 
with unique fullness and the causes of adaptation 
which paleontology still leaves an inexplicable blank. 

First, let us briefly review the history of speculation 
as to the causes of adaptation. 

If, in Bohr’s opinion, life can not be explained, 
the adaptive evolution of the geneplasm is infinitely 
more inexplicable. Each of the four classie explana- 
tions originating in the brilliant intellects of the 
Greeks, modified, elaborated and experimented upon, 
down to the present time, appears naive and futile 
in the light of modern discoveries. Biologists, like 
religionists, congregate in schools and unconsciously 
adopt ereeds. Volumes have been written and old 
friendships severed in the discussion of the relative 
merits of these four classic explanations. 

Second, the entelechist steps in with his petitio 
principi of an internal perfecting principle. Paleon- 
tology does not support entelechy in the sense of 
Driesch. Paleontology does reveal an internally re- 
acting adaptive principle in the sense of Aristotle. 
Paleontology also reveals a reacting creative principle 
unknown to Darwin and all his predecessors. The 
evidence for this duality may be epitomized for this 
afternoon’s seminar. 

Third, geneticists and experimentalists, while con- 
tributing brilliantly to the structural and functional 
bases of heredity, are not contributing at all to our 
knowledge either of the modes or of the causes of 
geneplasmie adaptation. Adaptation is secular rather 
than temporal, a matter of more or less rapid motion 
of an almost infinite number of coordinated organs. 
The motion of a bombarded gene or of a tortured and 
hybridized Drosophila is a temporal, ephemeral and 
lawless motion. The geneticists and experimentalists 
are unable to observe the secular or age-long motion 
or activation of the biomechanical geneplasm which 
we are now able to measure very accurately in mam- 
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malian phyla which extend through long periods of fal 


geologic time. 

Fourth, anatomists, zoologists and paleontologists in 
who are making marvelous discoveries in the modes tic 
of evolution rarely concern themselves either wit) ob 
the causes of adaptation or with the principles of ev 
heredity. It is only by the combined observation of mi 
the principles of heredity and of the modes and prin. Ba 
ciples of biomechanical evolution that the causes of val 
adaptation may be intelligently explored. wil 

Variation: In these Mendelian days it is recognized j 
that a very large part of the Variation studied with for 
such precision by Weldon and others is due to tetra. eat 
plastic modifications of the soma; it is only the gene. esti 
plasmic Variations in Weismann’s sense which count, per 


as in fact was clearly recognized by Darwin. The pri 
old dogma that evolution is by Heredity, Variation be 
and Selection, which still lingers in many text-books, mel 


means nothing now; it is an outworn biological creed, is d 
Entelechy : The first of the four elassi¢e explanations by 
is that of an internal perfecting principle. The bio- and, 
mechanical evolution of the Proboscidea proves that #ipthat 


every single organ and every part of an organ pro- mut 
gresses in adaptive direction and in accelerated mo- 
tion, not according to an internal perfecting principle, 
but according to the amount of service which, under 
new conditions of life, it renders to the organism as a 
whole. For example, the specialization of the pair 
of inferior incisive tusks takes no less than thirteen 
different directions to serve the organism in thirteen 
kinds of plant feeding. Passing by entelechy as 
contrary to paleontology let us review the other chief 
lines of speculation and hypothesis since 1859. pty; 
Darwinism: Selection, the second of the four classic Jie s 
explanations, is not a bio-energetic process; it is out- MBY 4 
side of the energetic field; it is judge, jury and ex- Bipprogr 
ecutioner in organs and organisms of every degree bt Va 
of fitness; it awards premiums to all changes of pro- min. 


portion whick favor the struggle for existence; in Mlorg: 
these indirect senses only is it originative of species. ge | 
It ean now be proved from the evolution of the H™pposes 
Proboscidea that many of the modes of motion ani Hp!me 
activation are independent of Selection. Selection, MPV : 
while not in the energetic cycle, is constantly stand- out: 
ardizing the geneplasm and testing its adaptive 0 Zoo 
inadaptive reactions to habit and the organic ani #agP°des 
inorganic environment. meen 0 
Lamarckism: There is, third, the classic bio-ene- f 
getie explanation of the geneplasmie inheritance of Oy 
ment, 


the somaplasmiec response to (a) the energy of physi- 
eal environment, (b) the energy of living envirol- 
ment, (c) the energy of habit or function, (d) the 
energy of heredity. This fourfold somatic response 
is summed up in the word tetraplasy, signifying that 
every organism and its variants are a resultant of 
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| adaptive actions, reactions and interactions of four 
complexes of energy. Lamarck’s explanation of the 
‘nmediate geneplasmie inheritance of somatic adapta- 
tions to new habits is thoroughly disproved both by 
opservers of heredity and observers of biomechanical 
evolution in paleontology. Apparent cases of La- 
marekian inheritance are best accounted for by the 
Raldwin-Morgan-Osborn principle of coincident- 
variation (Lloyd Morgan) or organic-selection (Bald- 
win). 

Buffonism: There is slowly accumulating evidence 
for Buffon’s explanation of real geneplasmie modifi- 
cation under new physico-chemical stimuli; it is inter- 
esting to recall that French evolutionists of the Cuvier 
period appealed to America for proofs of the alleged 
principle that old-world animals and plants were 
being modified or dénaturées by new-world environ- 
ment. This “direet-action-of-environment” principle 
is demonstrable experimentally, but still more strongly 
by field zoologists in the origin of new sub-species 
and, ultimately, of new species. It is self-evident 
Sthat the chemical constitution of the geneplasm may 
mutate or evolve in a new chemical environment. 
Also, we observe in paleontology that a new secular 
environment stimulates activation of the geneplasm 
both in the modification of existing structures and 
fin the origin of new aristogenie characters. Paleon- 
tology reveals new truths and principles drawn from 
the observation of the secular influence of the energy 
of habit or funetion upon the energy of heredity. 
Weismannism; Conservation and stability of type 
seem to be the chief functions of the energy of hered- 
ity; in biomechanisms the slightest deviation from 
he standard biochemical type is apt to be punished 
by death and finally by extinction. How, then, is 
progressive heredity possible? Through the Selection 
bf Variations or Mutations, however small, said Dar- 
in. Through the selection of genetic mutations, say 
Morgan and Conklin.? Paleontology reveals the fact 
mitat beside the function of stability, the geneplasm 
possesses the potentiality of modifying all its existing 
biomechanisms and of originating new biomechanisms. 
How are these modifications and aristogenes brought 
bout ? 

Zoologic Modes of Adaptation: In brief, ten chief 
nodes of biomechanical modification of organs have 
been observed by zoologists, anatomists and embryolo- 
pists from the times of Aristotle to those of Goethe 
ind Dohrn. These are: (1) progression or develop- 
hen’, (2) acceleration or hurrying forward, (3) retro- 
tession or degeneration, (4) retardation or slowing 
“wn, (5) compensation or balance, (6) economy the 
Mijustment to service, (7) alloiometry or change of 
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proportion, (8) coadaptation, (9) coordination and 
correlation, (10) auto-adaptation, including change 
of function or neo-adaptation. All these ten modes 
of adaptation, first observed by anatomists and zool- 
ogists, are brilliantly illustrated in the biomechanical 
evolution of the Proboscidea over their sixty million 
year period. 

It is these ten modes of the biomechanical adapta- 
tion of separate organs to which the four classic 
explanations of Darwin, of Lamarck, of Buffon, of 
Weismann are still being applied. You may verify 
this statement by a reperusal of the evolutionary 
speculations of Empedocles and Aristotle to Darwin, 
Weismann and Driesch, also by an examination of 
most of the modern text-books of zoology which take 
no account of the seven new modes of adaptation dis- 
covered in paleontology. 

Secular Heredity: Geologie time reveals to the 
paleontologist the seventeen or more modes of adap- 
tive motion in the geneplasm, which are hidden to the 
geneticist and experimentalist. The two charts of 
the Titanothere thirty million year phylogeny and of 
the Proboscidea sixty million year phylogeny are not 
mere representations of fossil Titanotheres or fossil 
elephants but are the visible or phenotypic expres- 
sions of geneplasmic adaptation. Secular heredity is 
an altogether different phenomenon from laboratory 
heredity. 

Paleontologic Modes: Thirty-four years of intensive 
research on the Titanotheres and Proboscideans has 
not only confirmed and amplified to an incredible 
extent the above ten modes of zoologic adaptation, 
but has added seven modes of paleontologie adapta- 
tion which can be observed only in closely connected 
lines of ascent through longer or shorter periods of 
geologic time—in brief, through phylogeny as distinct 
from ontogeny. These recently discovered and con- 
firmed modes of adaptation are: 

(1) Phylo-mutation or W. mutation of Waagen, 
1869, the slow origin and rise of a new character or 
“aristogene” over a long period of geologic time. 
(2) “Mutations-richtung” of Neumayr, the genetic 
trend of W. mutations, or “aristogenes” to go on in- 
creasing in an orthogenetic direction, sometimes 
termed “momentum.” (3) Genetic-continuity or un- 
broken origin as contrasted with discontinuous or 
mutational origin of new adaptations or aristogenes. 
(4) Genetic potentiality or the independent origin of 
similar characters at different periods of geologic time 
from similar ancestral stocks. (5) Genetic predeter- 
mination closely connected with potentiality, as in 
the origin of horn rudiments in Titanotheres of sim- 
ilar stock in successive periods of geologic time. (6) 
Aristogenesis (Osborn, 1931) (-rectigradations, Os- 
born, 1889), the creative mode of origin of new adap- 
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tive biomechanisms. (7) Reciprocal bio-mechanical 
reaction. Mechanical reactions of the inferior grind- 
ing teeth of the Proboscidea are the reversed mechani- 
eal reactions in the superior grinding teeth. For 
example, all convex curves in the superior enamel 
foldings are opposed to concave curves in the inferior 
enamel foldings and vice versa. 

Aristogenesis: (a) The seven modes of geneplasmic 
origin newly discovered through the intensive com- 
parative study of fossils of three widely distinct 
mammalian stocks, assembled from all parts of the 
world, reveal in the geneplasm the dual creative prin- 
ciple unknown in the time of Darwin and unexplain- 
able by any of the four classic explanations of the 
causes of adaptive modification. (b) These new 
characters are called “aristogenes”’ because they arise 
directly from the geneplasm; unlike modifications 
they are antecedent to function, use or habit; they 
add something entirely new to the organism; they 
demonstrate genetic potentiality; they arise through 
genetic predetermination; they slowly and con- 
tinuously progress in an adaptive direction; they 
harmonize with the seven modes of biomechanical 
adaptation discovered in paleontology as well as with 
the ten modes of biomechanical adaptation observed 
in zoology. (c) On coming of age, namely, into 
coordinated use and function with the entire organ- 
ism, aristogenes become subject to development or 
degeneration according to their service to the organ- 
ism. (d) An aristogene is readily distinguishable 
from a D. mutation of DeVries, because it is wholly 
the product of law rather than the product of chance. 

Aristogenesis, the creative origin of new characters, 
is a geneplasmic principle altogether new to biology. 
It is quite distinct from morphogenesis, the modifica- 
tions of proportion and form, of intensity and degree, 
of plus or minus variation, of development or degen- 
eration, of existing characters. 

Modifications: The causes of modifications (a term 
proposed by Lloyd Morgan) are partly explainable 
at the present time. The causes of aristogenes are 
largely beyond us. Morphogenesis is a universal 
phenomenon; aristogenesis is relatively rare and in- 
frequent. The differences between these dual prin- 
ciples, the creative and the modifying, are clearly 
illustrated in the comparison between the Titanothere 
and Proboscidean phylogeny. For example, the only 
aristogenes observed in the Titanotheres are the 
paired horns. These animals had a relatively brief 
geologic existence. In the Proboscideans the innum- 


erable aristogenes in the grinding teeth, combined 
with adaptive alloiometrons or changes of proportion 
and function in the tusks, prolonged the individual 
existence of the elephant to a century and the racial 
existence of the Proboscidea to sixty million years. 
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Conclusions: While zoology and paleontology, dur 
ing the past twenty-two centuries, have almost op, 
pletely revealed the modes of adaptation, we have 
waited for relatively recent discoveries in biophysies 
biochemistry and physiology for vistas into the bis. 
energetic causes of adaptation. We are hopefy| that 
the invariable sequence of the origins of new adaptiye 
aristogenes and of new adaptive alloiometrons may 


in time enable us to establish antecedent secular caves § 


and subsequent secular origins of adaptations, yj, 
is the only outlook as to causation which the eyoly. 
tion of the Proboscidea reveals at present. 

Hormones, Chalones: It is a very striking gener]. 
ization that three of the ten principles of zoologicy 
adaptation may theoretically, in part or in whole, 
connected with hormones as the accelerators of yp. 
tion, or with chalones the retarders of motion, or with 
these endocrines as coordinators of motion. I hay 
applied to Spemann for a hypothesis of paleontolog 
“organizers.” 

Osborn, Keith and others have applied hormom 
principles to the biomechanical differentiations of th 
human races; it well may be one hormone whic 
makes a child or a race brachysomatic or broad in 
all its dimensions—skull, skeleton, limbs, hands ani 
feet. It may be another hormone which makes every 
part of the skeleton dolichosomatic—narrow skill 
tall narrow skeleton, long slender fingers and toa, 
I have examples of these two extremes in two of my 
granddaughters. 

But such diffused broadening and shortening « 
narrowing and lengthening hormones ean not explais 
the excessively localized shortened face and length 
ened cranium of the Titanothere or the shortened 
cranium and lengthened face of the horse. In bre 
incredibly localized metamorphoses lengthening 
shortening, broadening or heightening, developing «! 
degenerating, accelerating or retarding, are observe 
in closely contiguous organs or parts of organs. | 
is in this acceleration of one minute part of a com 
plex grinding tooth and retardation of an immeli 
ately contagious part that all hormone, chalone anf 
endocrine hypotheses fail. Aceordingly disharmoni 
biomechanical adaptation is far more frequent thal 
harmonic. Not only every single organ but eve 
single constituent part of every single organ in ti! 
Proboscideans reacts to its own particular biomecht 
ical task. Moreover, every single anatomical wl 
adaptively reacts to its own particular environmet! 
conditions and problems. Equally 
in the adaptations of the Proboscidea are the cal® 
of the perfected compensation and economy, 
parts which are very remote from each other. _ 

None the less the basic hormone idea of chem 
messengers which accelerate or retard or organize th 
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motions of the individual parts is the only outlook 
we have into the possible causes of the modification 
principle of geneplasmie adaptation. We have not 
even a glimmer of a hypothesis as to the causes of 
the dual creative or aristogenetic principle in evolu- 
tion. 

Fortified with a complete knowledge of what may 
be actually observed and measured in anatomy and 
physiology, zoology and paleontology, the most hope- 
fyl line of eseape from Bohr’s agnostic position seems 
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to be in biophysics, biochemistry and bioenergeties. 
The most hopeful outlook for the future of the Har- 
vard Biological Laboratories, as I understand the 
wide scope of your personnel and the equally wide 
reach of your apparatus, is a collective creed that 
life and adaptation in all their aspects, past and 
present, present a single rather than a multiple prob- 
lem which must be attacked by the combined synthetic 
research of all the adaptive phenomena of past as 
well as present time. 


THE MEASUREMENT OF PERSONALITY 


By Dr. LEWIS M. TERMAN 
STANFORD UNIVERSITY 


Tue measurement of personality is bound up with 
the question of psychological measurement in general. 
Hardly anything has so affected the aspect of experi- 
mental psychology during the last quarter century as 
the introduction and development of quantitative 
methods. Their influence on the whole has been good. 
The non-quantitative categories of descriptive psy- 
chology were frequently too ill-defined to be very 
meaningful or to offer fruitful points of departure 
for experimental work. More and more the descrip- 
tive approach is being abandoned in favor of pro- 
cedures which are quantitative and often elaborately 
statistical. 

It is well to remind ourselves, however, that the ap- 
plication of quantitative methods does not guarantee 
new psychological insights. \ Moreover, measurement 
enthusiasts too often lose sight of the inherent diffi- 
culties, even dangers, involved in the reduction of 
psychological data by the mathematical tools that are 
so indispensable in the physical sciences. Perhaps no 
saying of Thorndike’s has been so often auoted as his 
statement that “whatever exists exists in some amount 
and can be measured.” These words have been taken 
up by his followers and turned into a veritable battle- 
cry in their assaults upon every psychological strong- 
hold, including even those mysterious characteristics 
that go to make up what is known as “personality.” 

Is it really possible to measure personality in the 
strict sense of the word “measure,” as the physicist, 
for example, is accustomed to use the term? To 
measure in this sense implies that we have a measur- 
ing seale with a zero point and with equal units 
throughout; a seale on which the score 20 is exactly 
twice the seore 10, or the seore 100 exactly five times 
the score 20. Every one acquainted with the litera- 
ture of the subject knows that no such scale is avail- 
able for the measurement of personality. In fact, no 
one so far seems even to have essayed the task of 
deriving a personality test that would “measure” in 


this strict sense of the word. Is any such goal attain- 
able, either now or ever? 

Let us turn to the field of intelligence, where quan- 
titative methods have been so much more extensively 
cultivated than in the study of personality, and note 
what progress has been made since the early adven- 
tures of Galton in what he ealled “psychometrics.” 
Binet, after many years of explorative work with 
mental tests, gave us a “measuring scale of intelli- 
gence.” However, Binet was careful to point out that 
his scale does not, strictly speaking, measure intelli- 
gence, since it has neither a zero point nor equality 
of units. He tells us that instead of measuring intelli- 
gence in any absolute sense, his tests merely bring to 
light the hierarchy of developing intelligence. This is 
the sense in which the word measurement has been 
used by the majority of Binet’s followers; it is the 
connotation which the present writer had in mind in 
entitling one of his books “The Measurement of In- 
telligence.” Thorndike, on the other hand, in a more 
recent book bearing the same title, attempts to demon- 
strate that it is possible to measure intelligence in the 
same sense as a physicist measures distance or mass 
or time. His CAVD intelligence scale has what pur- 
ports to be a zero point and units which are equal. 
The scores of the scale range from 0 to 43. Zero in- 
telligence is just less that which leads one to spit out 
a substance that has a very bitter taste or to retain in 
the mouth a substance that tastes sweet. We will pass 
by the seeming arbitrariness of this standard, as well 
as the questionable procedure by which it was derived, 
and consider the results of applying the CAVD scale 
in the measurement of absolute intellectual differences. 
Score 43 represents approximately the intelligence of 
a college professor or the exceptionally gifted student. 
By the verdict of the CAVD scale the average child 
of six years has almost exactly three fourths this 
amount of intelligence, and the half-way point be- 
tween zero and moderate genius (score 20) is repre- 
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sented by a mental age level of about three years, 
which is just at the borderline between high-grade 
idiocy and low-grade imbecility of an adult defective! 
It hardly seems necessary to argue about the merits of 
a measuring scale that leads to results so patently 
absurd. 

It seems to me that the absurdities derive not so 
much from the particular methods which Thorndike 
has used in making his seale as in the very under- 
taking itself. Before attempting to answer the ques- 
tion whether A has twice or three times or four times 
as much intelligence as B, it might be well to consider 
whether such a question is capable of being answered 
or even whether it makes psychological sense. We are 
so accustomed to use numbers to express the results 
of our investigations that we end by taking them too 
literally. It is very well that we should count the 
errors and the minutes in a maze performance, the 
number of books written by literary geniuses in each 
life decade, the number of items correctly answered in 
an intelligence test, or the number of lines of poetry 
memorized. Rough quantification of our findings is 
necessary and will be helpful so long as we remember 
that it is rough. The truth is we do not yet have 
and may possibly never have psychological measuring 
units which are straightforward and unambiguous. 
There is yet no rigid technique for comparison of 
gains in a practise experiment, losses in a forgetting 
experiment, the amount of fatigue in a continuous 
work experiment or the percentage loss of intelli- 
gence in senile decay. 

If this is true in the older fields of psychological 
experimentation it is even more true in the “measure- 
ment” of personality. Surely it is no more than a 
figure of speech to say that A is twice as introverted 
as B, three times as submissive as C, half as fair- 
minded as D, 25 per cent. less masculine-minded than 


__E, three times as witty as F and has twice as much 


inferiority feeling as G. Indeed, personality testing 
is in about the stage that intelligence testing was pass- 
ing through in the nineties of the last century. We 
are not measuring personality, but exploring with im- 
provised tests, too often haphazardly, to see how 
people respond. We are still groping, as_ Binet 
groped for nearly fifteen years before he was in posi- 


_ tion to put together an intelligence scale. And Binet’s 


experience has much to teach us. He did not begin 
with a rigid concept of intelligence, but tried out a 
suecession of tentative hypotheses. His favorite 
method was to apply his tests to contrasting groups— 
children and adults, normals and institutional defec- 
tives, “bright” and “dull” school children. Patiently 
he studied the responses of such groups to a great 


variety of tests—rote memory, logical memory, word 


knowledge, simple reaction, choice reaction, continu- 
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ous association, finding likenesses and differences, do. 
tecting absurdities, defining abstract terms, copying 
designs, handwriting, physical measurements, etc, By 
noting how his contrasting groups responded to such 
tests he was able at last to eliminate those of leag 
value and to find others better than he had previously 
hit upon. 

This is the kind of work most profitable in the 
present status of personality testing. Many examples 
could be given of its effective use. When Woodworth 
set about devising a test.of psychopathic tendency 
he ransacked the leading text-books in abnormal psy. 
chology and embodied in questions, for the testee to 
answer, those abnormal symptoms most commonly 
agreed upon by psychiatric authorities. Responses to 
these questions were then secured from such contrast- 
ing groups as unselected normals and patients known 
to be suffering from mild mental disorder. Much 
earlier the Kent-Rosanoff standardization of the free 
association test upon 1,000 unselected adults had been 
followed by studies of such contrasting groups as col- 
lege students and psychopathies, young and old sub- 
jects, men and women, ete. Miles (Catharine) and 
Terman have used the method extensively in connee- 
tion with a series of studies (not yet published) of 
mental masculinity-femininity. In this case some 
thousands of test items were assembled which, on the 
basis of the existing literature on sex differences, 
looked as though they might differentiate between the 
sexes. They were tried out on male and female groups 
and the non-discriminating items were eliminated. 
The remaining items, some 950 in all, were arranged 
in two “forms” of an M-F test. It is the method 
which E. K. Strong has followed in the development 
of his Oceupational Interest Test, and with the result 
that he can now score his test so as to differentiate be- 
tween all the leading types of occupational interest, 
between stages of interest maturity and between mas- 
culinity and femininity of interests. Numerous other 
examples of the use of this method could be given. 
It is the method par excellence of getting together, 
not a finished personality test, but a first approx 
mation to such a test. By a series of approximations, 
each based upon tests of contrasting groups, with 
analysis of responses by the groups to every item, the 
instrument is gradually brought to the second, but by 
no means its final, stage. 

The next step is to make more definite the meaning 
of scores yielded by the test. This requires a pro 
cedure which is the reverse of that just described. 
Whereas, to begin with, roughly contrasting groups 
were used as a means of improving the test, the test 
itself is now used to pick more purely contrasting 
groups for further psychologieal study. For example, 
once a test of introversion has been brought to this 
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stage, intensive study should be made of groups of 
subjects who have scored at the extremes on the test. 
Herrington has in faet investigated the physical corre- 
| iates of introversion-extroversion by a comparative 
study of contrasting groups selected on the basis of 
scores on three tests of this trait. Oliver, using a 
similar method, investigated a number of the psycho- 
logical correlates of the same trait. A!ways, when a 
test has been put through the first stages of validation, 
it should be administered to a large variety of popula- 
tions, especially to contrasting groups, in order to 
make the scores yielded by the test more meaningful. 
Usually a huge amount of this kind of comparative 
work is necessary before the use of the test in clinical 
practise is warranted. 

This intensive study should be both statistical and 
clinical. The elinieal approach has been particularly 
neglected in this connection. Exhaustive analyses 
should be made of the behavior characteristics of in- 
dividuals who test as extremely self-sufficient, fair- 
minded, introverted or extroverted, dominant or sub- 
missive, masculine or feminine, mature or immature 
in their interests, ete. Moreover, enough subjects at 
each extreme should be thus clinically studied to make 
generalizations possible, for ease histories taken singly 
are notoriously futile. We want to know what is 
generally true of extreme cases, and not only this, but 
also what kinds of exeeptions there are to the general 
rule. These clinieal studies should sample the entire 
population, from the mentally defective to outstand- 
ing genius of every kind. Clinical biography should 
be cultivated, for we have here an almost untouched 
field, one that promises more for the understanding of 
the adult personality than any amount of alleged 
“measurement” by the method of tests, however valu- 
able the latter may in time become. Laswell’s studies 
‘of agitators and reformers are suggestive in this con- 
nection and should be extended and refined. 

The clinieal approach is absolutely necessary for the 
interpretation of personality as a whole, for a true 
picture of a personality can not be pieced together 
from any number of test scores. The total is an or- 
ganismic, not an additive, total. Personality traits are 
uot merely intereorrelated, but are functionally inter- 
active in infinitely complex ways now little understood. 
This fact is familiar to us in-the concept of compensa- 
tion. The presence of inferiority feelings may give 
rise either to a ehronie attitude of self-depreciation or, 
by over-compensation, to an attitude of boastfulness. 
Physical cowardice may give us either the typical 
‘ward or, by. over-compensation, the foolhardy dare- 
evil. The boy of naturally effeminate tastes and at- 
tudes does not always develop into a sissy; he may 
tultivate the ways of the eave man and flaunt his 
hasculinity. If one is naturally prone to form emo- 
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tional prejudices, and knows it, one may succeed in 
becoming a Darwin of fairmindedness. One who is 
excessively introverted does not ordinarily become a 
good salesman or an effective leader, but by taking 
thought he may become either. It is one of the great 
weaknesses of personality tests that they can not dis- 
criminate between behavior attitudes that are the ex- 
pression of the subject’s natural personality char- 
acteristics and those that have been acquired by com- 
pensation or self-discipline. Moreover, the behavioral 
significance of a given amount of a particular trait is 
never unequivocal; it is always dependent upon the 
other trait complexes in which it is imbedded. 

There appears to be a wide-spread opinion among 
psychologists that the methods of factor analysis, es- 
pecially as developed by Thurstone, will prove a pow- 
erful tool in untangling the skeins that make the warp 
and the woof of human personality. That they can be 
very useful in analyzing the content of current per- 
sonality tests has indeed been sufficiently demon- 
strated. They have shown that a large collection of 
personality tests which yield scores on a vast array of 
alleged personality “traits” may possess altogether not 
more than four or five distinguishable components. 
It is well to know this, but it is another thing to con- 
clude that the total personality can be accounted for 
so simply. There must be, certainly are, many factors 
of personality that have not been and can never be 
embodied in our tests. These unknowns are always 
entering to upset our interpretations of test scores 
and to limit their usefulness when we apply them in 
our attempts at personality diagnosis and adjustment. 
There are no statistical short cuts to the understand- 
ing of human nature. 

At present personality tests of children give a very 
slender basis for prognosis. In this they resemble the 
intelligence tests of a quarter century ago. At that 
time no one could predict from the best intelligence 
tests what the later course of intellectual development 
was likely to be. Since then follow-up studies and re- 
tests have made it possible, within reasonable limits, 
to predict from the intelligence score of an eight-year- 
old child what the subject’s adult level of intelligence 
will be and what educational accomplishments can be 
expected. No one knows whether there is any such 
constancy in the field of personality. It may be that 
compensations and other cross currents are capable 
of altering the entire landscape of one’s personality in 
a few years. No one knows how serious for later life 
a given personality fault of childhood may be. The 
only way to find out is to make minute studies of the 
personality characteristics of large groups of young 
children and follow their later development into adult 
life. 
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Until longitudinal studies of this kind have been 
made, the school counselor and mental hygiene “ex- 
pert” will be working in the dark. At present they 
ean only guess at the prognostic significance of the 
personality traits they discover, whether by the use of 
tests or by means of clinical observations. The psy- 
chologist stands aghast at the self-assurance with 
which the professional school counselors in America 
diagnose the personality faults of little children and 
at the boldness with which they undertake the deli- 
cate task of adjustment. That some counselors do 
much good, by the mere application of common sense, 
will of course be admitted; that others do real harm 


OBITUARY 


SIR HORACE LAMB! 


In the death of Sir Horace Lamb, which occurred 
on December 3, at the age of 85, mathematical science 
loses one of its brightest ornaments and Cambridge 
society one of its most venerable figures. During his 
long life he systematized several branches of applied 
mathematics, in addition to making to them individual 
contributions of the highest importance. Hydrody- 
namies was the most vigorous offspring of his fertile 
brain, but tidal theory and seismology owe not a little 
to him, as also does aeronautics, to which his years of 
retirement were largely devoted. The primary aim of 
science in Lamb’s view was to explore the faets of 
Nature, to ascertain their mutual relations, and to 
arrange them so far as possible in a consistent and 
intelligible whole. The material effects came later, if 
at ali, and often by a very indirect path. The mathe- 
matician’s task, to his mind, had an esthetic character. 
He took delight in the comparison of a well-ordered 
piece of algebraic analysis with a musical composition, 
and bemoaned the passing of the. scientific memoir, 
which in the hands of a Lagrange or a Poisson had the 
completeness and austerity of a great work of art. 

Lamb was born at Stockport on November 27, 1849. 
From Stockport Grammar School he passed on to 
Owens College, Manchester. The college was already 
gathering to itself a brilliant body of teachers. The 
professor of mathematics, Barker, had the singular 
habit of teaching quaternions before Cartesian geom- 
etry, but this was perhaps no disadvantage with his 
abler pupils, such as Lamb and J. J. Thomson. Like 
Thomson, his junior by seven years, Lamb went up to 
Trinity College, Cambridge, and there became second 
Wrangler and second Smith’s prizeman. He was 
elected a fellow of his college and quickly began those 
hydrodynamical investigations on which his fame so 
securely rests. 


1 Abridged from an article in the London Times [De- 
cember 4]. 
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is hardly less certain. The student of genius who j 
familiar with the motivating influences that have their fa J° 
origin in quirks of childhood personality shudders t, i 
think what the result would have been if school coup. Mt 
selors had had a chance to “adjust” the personalitie, im 1 
of some of the budding geniuses of history. One ca, i” 
imagine them, freed of all their peculiarities and con. Ho! 
plexes, adjusting to the world as it was and becoming 
undistinguishable from the human herd. 

Some day, it is to be hoped, the psychologist jl 
know how and when to adjust personalities; at pres. 
ent he knows very little about it and the profession] im“! 
school counselor knows even less. 1 

its 


This particular line of research fitted in well wit) 
the general revision of the special sciences then being 
conducted under the stimulus of Thomson and Tait’s 
“Natural Philosophy.” But in 1875, on his marriage 
to Miss Elizabeth Foot, of Dublin, Lamb accepted an 
invitation to become professor of mathematics at Ade i 
laide University. He took advantage of the change to 
set his ideas in order, and in 1878 his first book ap. 
peared under the title, “A Treatise on the Mathemst. 
ical Theory of the Motion of Fluids.” His treatment 
of vortex and cyclic motion, with their electromagnetic 


TE 
analogues, the discontinuous jets of Helmholtz and Ae 
Kirchhoff, the motion of perforated solids through a if th 


liquid, and the effects of viscosity was bold and orig- 
inal. The skill with which he handled the complicated 
mathematics, his lucidity, and his powers of systemati- 
zation won for him an immediate and complete sue- 
cess. From 1881 to 1884 he published a brilliant ser- 
ies of memoirs dealing with the application of har. 
monic analysis to vibrational problems. 

Obviously his recall to England could not be long 
delayed. In 1884 he was elected a fellow of the 
Royal Society, and in the following year he returned 
to Manchester to succeed his old teacher as professor 
of mathematics. In 1889-90 he published a number off 
valuable papers on tke elastic deformation of plates 
and shells. To his administrative abilities no les 
than to his teaching the young university—it had ref 
ceived its charter in 1880—owed more than ean be 
pressed. He was president of the Manchester Liter: 
ary and Philosophical Society, one of the most impor 
tant of the provincial academies. He retired from 1 
chair in 1920, though still displaying the vigor of mat! 
a man 20 years his junior, and went to live at Camg™ 
bridge. 

Lamb’s teaching years were marked by a successi0l 
of books, of which his “Hydrodynamics,” publishe 
in 1895, has become the standard treatise on the sv! 
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ject. The sixth revision, in 1933, although the work 
of a man of 83 and not wholly brought into line with 
the latest ideas, shows no signs of being superseded. 
His “Elementary Course of Infinitesimal Calculus” 
vent into a third edition in 1919, which was significant 
of the new and more logical treatment of the ex- 
ponential function on the basis of its fundamental 
property. His “Dynamical Theory of Sound” ap- 
peared in 1910, his “Staties” in 1912, and his “Dy- 
namics” in 1914, The series was completed by his 
‘Higher Mechanies” in 1920. 

To Lamb, who so ardently taught that science was 
‘ts own reward, there fell more than the usual] share 
of honors. In the ease of the Royal Society, honors 
were accompanied by duties, for he served on its coun- 
cil for three periods of two years and was twice vice- 
th@mpresident. He was awarded the society’s Royal Medal 
win 1902 and its highest honor, the Copley Medal, in 
'§mg1924. Seven universities honored him with their doe- 
gefmtorates. He was a foreign member of the Reale Ac- 
ungmcademia dei Lineei and Trinity College, Cambridge, 
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made him an honorary fellow. He was president of 
the London Mathematical Society from 1902 to 1904, 
and De Morgan medallist in 1911. As a sectional 
president of the British Association in 1904, he de- 
voted his address ostensibly to the place of Stokes in 
mathematical physies, but really covered the whole 
evolution of the science; and in presiding over the 
whole association at Southampton in 1925 he dealt 
specifically with the progress of geophysics. His 
Rouse Ball lecture at Cambridge in 1924 gave him an- 
other opportunity to dilate refreshingly on the evolu- 
tion and character of his science. He was knighted in 
1931. 
RECENT DEATHS 

Dr. Routanp BurraGe Drxon, professor of anthro- 
pology at Harvard University sinee 1916, died on De- 
cember 20. He was fifty-nine years old. 


Dr. Mito Smirn Kercaum, dean emeritus of the 
College of Engineering at the University of L[llinois 
and director of the Engineering Experimental Station, 
died on December 19, in his sixty-third year. 


SCIENTIFIC EVENTS 


./ SYMPOSIA ON DISTILLATION AT THE 
MASSACHUSETTS INSTITUTE 

OF TECHNOLOGY 

Tue first of a series of symposia under the auspices 
pf the division of industrial and engineering chemistry 
pf the American Chemical Society will be held at the 
fassachusetts Institute of Technology on December 
8 and 29, for discussion of the chemical engineering 
eatures of distillation. \ 

The meeting will bring to Cambridge the leading 
uthorities from all parts of the country to discuss 
he latest developments in this field. 

Distillation is an operation that is becoming of in- 
teasing importance in a wide variety of industries 
or separating liquids into fractions of desired phys- 
: al and chemical properties. The commercial pro- 
ction of solvents, gasoline, kerosene, fuel oils, alco- 
#"), glycerine, compressed oxygen and many other 
“BR uable materials in daily use has been made possible 
" WY the effective design of distillation apparatus. 
“fl The men responsible for these developments are 
attered throughout the country in industry and in 
ademic pursuits, and the forthcoming meeting will 
ble them to exchange information and ideas and 
vance their general knowledge by informal round 
ble discussion. Some of the papers to be presented 
| deal with the general theory of distillation and 
tification design, others will describe its applica- 
on to industry and its importance to the practical 
Perating man, while the remainder will give detailed 
tperimental data on the separation of complicated 
ixtures containing three components. The authors 


X- 


have been selected from the petroleum industry, the 
chemical industry, the manufacturers of distillation 
equipment and the teaching profession. Brooklyn 
Polytechnic Institute, Columbia University, Cornell 
University, Massachusetts Institute of Technology, 
University of Illinois, University of Michigan and 
Yale University will all be represented on the pro- 
gram by members of their faculties. 

The meetings of the symposium will be held in the 
Eastman Research Laboratories of Physics and Chem- 
istry at the Massachusetts Institute of Technology, 
under the chairmanship of Professor F. W. Adams. 
The first session on Friday afternoon, December 28, 
will be devoted to a technical session followed by a 
round table discussion of design methods. The bal- 
ance of the technical program will be presented on 
Saturday morning, December 29, starting at 9 A. M. 
An informal dinner meeting has been arranged for 
Friday evening when Professor Warren K. Lewis will 
address the gathering. A group luncheon on Satur- 
day will complete the social side of the program. 

A large attendance is expected at the meeting, not 
only from New England, but from all over the coun- 
try. By having the symposium during the Christmas 
holiday period it will be possible for students as well 
as others interested in distillation to meet the leaders 
in this field. 


DEDICATION OF THE WASHINGTON, 
NORTH CAROLINA, FIELD MUSEUM 


THE new building of the Washington Field Mu- 
seum, Washington, North Carolina, as reported in 
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The Museum News, was formally opened to the public 
by the mayor of the city on November 12. — 

The new building is a log structure with a two-story 
central portion and three one-story wings. It ineludes 
exhibition space, meeting hall, work rooms and stor- 
age space. The whole of the lower portion is without 
windows, each case or section being equipped with 
shaded electric light so that the exhibits can be 
plainly seen and the labels read. More than two thou- 
sand specimens have been relisted and arranged in 
new cabinets in the new quarters. The building is on 
Jacks Creek near the foot of Second Street, in the 
new City Park which has been established as a CWA 
project. A portion of the funds for the building was 
raised by a campaign this spring in which donors were 
given recognition in a unique manner. Each log and 
square of the roof was “sold” at a specified price and 
the names of the donors placed on a model of the 
building which was displayed in a prominent store 
window and then removed to the museum building. 

The museum is the creation of a group of boys, who 
began work in 1923 in a tent, and moved successively 
to a home, an old shop and then to the second floor of 
the City Hall. Its collections include rocks and min- 
erals, fossils, botanical material, insects, fishes, am- 
phibians, reptiles, birds and bird eggs and mammals; 
also guns, coins and historical objects. 

Speakers at the opening ceremonies in the museum 
and at a dinner on the same evening at the Parish Hall 
included H. H. Brimley, direetor of the North Carolina 
State Museum; L. C. Warren, member of the Con- 
gress; B. B. Brandt, of Durham; E. 8. Johnson and 
J. G. Bragaw, of Washington; J. F. Oertel, of Vienna, 
Va.; George W. Ross, president of the museum, and 
Roderick L. Cotten, director. The museum is open to 
the public from 7: 30 to 10: 30 in the evenings and on 
Sunday afternoons. 


THE TWENTY-FIFTH ANNIVERSARY OF 
THE NEW YORK NEUROLOGICAL 
INSTITUTE 

THE twenty-fifth anniversary of the founding of the 
Neurological Institute of New York, now part of the 
Columbia-Presbyterian Medical Center, was celebrated 
on December 20 with appropriate ceremonies. 

Telegrams of congratulation commending the 
achievements of the institute and its pioneer work in 
the research and treatment of the diseases of the brain 
and the nervous system were received from President 
Roosevelt, Governor Lehman and other leaders in 
American life. 

The principal speaker was Dr. Joseph Collins, the 
sole survivor of the three original founders of the in- 
stitute. A silver tray was presented to him on behalf 
of the medical staff of the institute by Dr. Edwin G. 
Zabriskie, chairman of the medical board, who intro- 
dueed Dr. Collins. 
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Other speakers were Dr. Bernard Sachs, retiring 
president of the New York Academy of Medicine: 


Dr. Willard C. Rappleye, dean of the College of Phys. | 


cians and Surgeons, Columbia University, and Dea, 
Sage, president of Presbyterian Hospital. The speak. 


ers were introduced in the order given by Dr. Frog. J 


erick Tilney, director of research of the institute; ); 

Charles A. Eisberg and Dr. Walter Timme. 
President Roosevelt’s telegram, addressed to Mis, 

Mabel Choate, acting president of the institute, read: 


Press of work prevents me from personally participat. 
ing in the celebration of the twenty-fifth anniversary of 
the founding of the Neurological Institute. I am glad 
however, to take this opportunity to extend congratuly. 
tions to you and your associates for the high profession) 
ethics maintained by the institute and the splendid wor 
you are doing. 

Governor Lehman’s telegram read in part as fol- 
lows: : 

Simce its organization I have been acquainted with the 
work that the institute has carried on and know fron 
personal knowledge of its fine achievements and con 
structive service to the community. As governor of the 
state I have been particularly interested in the work of 
your institute because of its close association with the 
New York State Psychiatric Institute and Hospital ani 
because of the splendid service rendered by Dr. Tilney 
and so many of your other physicians to the state in the 
administration of the State Training School for Boys at 
Warwick. This is merely another evidence of the reaii- 
ness to serve and to lead which the Neurological Insti- 
tute has always shown. May I add my personal and my 
official congratulations and express the hope that the 
work of the institute will continue and grow through tle 
years. 

AWARD OF THE WILLIAM H. NICHOLS 

MEDAL 

THE William H. Nichols Medal of the New York 
Section of the American Chemical Society for 19% 
has been awarded to Father Julius A. Nieuwland, pr- 
fessor of organic chemistry in the University of Notre 
Dame. 

The award, one of the highest honors bestowed by 
chemical science in this country, goes to Father Niew 
land “for basic work on syntheses from unsaturated 
hydrocarbons.” 

Working in a field beset with dangers, Fatheg 
Nieuwland successfully carried out investigations ™ 
the chemistry of acetylene, his discoveries being ™ 
lized in subsequent research in the laboratories 4 
E. I. du Pont de Nemours & Company, Wilming'! 
Del., which led to the development of the synthetit 
rubber called “Du Prene.” 

According to the announcement by Dr. J. M. Was 
chairman of the jury of award: 

Father Nieuwland was engaged for many years in? 
vestigations of reactions of acetylene hydrocarbons ™ 
derivatives, a field which most investigators had not ® 
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tered because the compounds were unstable and pre- 
sented serious hazards of explosion. 

Persisting, Father Nieuwland learned how to cuntrol 
these reactions and make them safe to handle in general 
laboratory manipulations, As a result of this work, he 
was able to produce a number of new and unusual un- 
saturated hydrocarbons and hydrocarbon derivatives. 


The ceremony at which Father Nieuwland will for- 
mally receive the medal will be an outstanding event 
of a week’s celebration of the 300th anniversary of the 
founding of the American chemical industries to be 
held in New York City in connection with the eighty- 
ninth meeting of the American Chemical Society be- 
ginning on April 22. 

The speakers will include the Rev. Father Eugene 
Burke, of the arts faeulty of Notre Dame, whose sub- 
ject will be “Father Nieuwland—The Man,” and Dr. 
E. R. Bridgwater, who will describe practical appli- 
cations of his work. Dr. Weiss will present the award 
and Father Nieuwland will deliver the annual Nichols 
Medal address. 

Father Nieuwland was born in Hansbeke, Belgium, 
on February 14, 1878. He received the bachelor of 
arts degree at the University of Notre Dame in 1899. 
In 1903 he was ordained a priest in the Roman Cath- 
olie Chureh, joining the Congregation of the Holy 
Cross. 

In 1904 he received the Ph.D. degree from the Cath- 
olic University, and in 1911 the Se.D. degree from 
Notre Dame. He joined the Notre Dame faculty in 
1904 as professor of botany, and since 1918 has been 
professor of organic chemistry. He was dean of the 
College of Science from 1920 to 1923. 

Father Nieuwland is botany librarian and curator 
of the Botany Herbarium and the E. L. Greene Her- 
barium at Notre Dame. He is the founder and editor 
of the American Midland Naturalist. In 1904 he pub- 
lished a book entitled “Some Reactions of Acetylene,” 
and in 1917 edited a de luxe edition of Le Conte’s un- 
published plates. 

He is a fellow of the American Association for the 
Advancement of Science, the British Chemical Society 
and the Indiana Academy of Science, of which he was 
Vice-president in 1929-30 and president in 1933-34. 
He is a member of the American Chemical Society, 
the Chemieal Society of London, the Biological Society 
of Washington, the Deutsche Chemische Gesellschaft 
and Phi Sigma. 


THE EDISON MEDAL AWARD 
Tue Edison Medal for 1934 has been awarded by 
the American Institute of Electrical Engineers to Dr. 
Willis R. Whitney, “for his contributions to electrical 
science, his pioneer inventions, and his inspiring lead- 


ership in research.” 


SCIENCE 611 


The Edison Medal was founded by associates and 
friends of Thomas A. Edison, and is awarded an- 
nually for “meritorious achievement in electrical sci- 
ence, electrical engineering, or the electrical arts” by 
a committee consisting of twenty-four members of the 
Ameriean Institute of Electrical Engineers. 

Dr. Whitney, son of John J. and Agnes (Reynolds) 
Whitney, was born in Jamestown, New York, on Au- 
gust 22, 1868. He was graduated from the Massa- 
chusetts Institute of Technology, with the degree of 
S.B., in 1890, and in 1896 he received the degree of 
Ph.D. from Leipzig. He received the honorary degree 
of Se.D. from Union University in 1919, and of Ch.D. 
from the University of Pittsburgh in the same year, 
of Se.D. from Syracuse University in 1925, of Se.D. 
from the University of Michigan in 1927, of LL.D. 
from Lehigh University in 1929, and of Se.D. from 
the University of Rochester in 1932. 

He held the following positions at the Massachu- 
setts Institute of Technology following his gradua- 
tion: Assistant instructor in general chemistry, 1890- 
92, analytical chemistry, 1892-94, sanitary chemistry, 
1896-98, instructor in theoretical chemistry and proxi- 
mate analysis, 1898-01, assistant professor of theoret- 
ical chemistry, 1901-04, non-resident associate pro- 
fessor of theoretical chemistry, 1904-08, non-resident 
professor of chemical research, 1908. 

Dr. Whitney assumed the directorship of the Re- 
search Laboratory of the General Electric Company 
at Schenectady, New York, in 1900, became vice-presi- 
dent and director of research on July 6, 1928, and 
vice-president in general charge of research on No- 
vember 1, 1932. 

His most notable achievement has been the creation 
and development of the Research Laboratory of the 
General Electrie Company at Schenectady. This lab- 
oratory, one of the earliest of its kind in this coun- 
try, the embodiment of the application of science to 
industry, has gained a world-wide reputation by the 
quality of its work and the importance of its results. 
Much purely scientific work of a high order is being 
done in the laboratory and published in the scientific 
journals. Among such investigations have been the 
study of the laws of heat conduction and radiation, 
the electron emission from hot bodies, ionization, 
erystal structure, dissociation of gases at high tem- 
peratures, transformation of other forms of carbon 
into graphite, chemical reactions at very low pressures 
and the vapor pressures of metals. 

Among the papers which Dr. Whitney has per- 
sonally published are: Solubility Determinations, 
Colloids, Corrosion of Iron, Alloys, Chemistry of 
Light, Carbon Brushes, Vacua, Phenomena of Catal- 
ysis, ete. His translation of LeBlanc’s text-book of 
Electrochemistry is well known. 
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SCIENTIFIC NOTES AND NEWS 


THIS issue of ScrENCE completes the fortieth year 
and the eightieth volume under the present control and 
editorship. The journal was established in 1883 by 
Alexander Graham Bell, who acquired the rights of 
an earlier weekly publication of the same name, estab- 
lished by Thomas Alva Edison. In 1900 ScrENcE be- 
came the official journal of the American Association 
for the Advancement of Science; in 1925 a contract 
was signed making the journal under certain condi- 
tions the unencumbered property of the association 
when the present owner and editor relinquishes con- 
trol. 


THE American Association for the Advancement of 
Seience and the Associated Societies will be meeting 
at Pittsburgh when the present number of SCIENCE is 
issued. The address of the retiring president, Dr. 
Henry Norris Russell, will be given on the evening of 
December 31. Details concerning the program were 
printed in the issue of Scrence for November 30. The 
special issue of ScrENCE containing the report of the 
meeting, edited by Dr. Henry B. Ward, permanent 
secretary of the association, will be published on Feb- 
ruary 1. 


Honorary membership in the American Society of 
Mechanical Engineers was awarded at the annual din- 
ner on December 5 to Dr. William F. Durand, pro- 
fessor emeritus of mechanical engineering at Stanford 
University, and to Dr. David S. Jacobus, head of the 
engineering department of the Babcock and Wileox 
Company. Both are past-presidents of the society. 


Dr. Irvine LANGMUIR, associate director of the Gen- 
eral Electric Research Laboratory at Schenectady, has 
been awarded the Fourth Order of the Rising Sun by 
the government of Japan, where he recently delivered 
a series of six lectures for the Iwadare Foundation of 
the Japanese Institute of Electrical Engineers. The 
decoration is bestowed by Japan in recognition of 
distinguished service. Two of these lectures were given 
in each of the following subjects: “Fundamental In- 
dustrial Research,’ “Surface Chemistry” and “Elec- 
tric Discharges in Vacuum and Gases at Low Pres- 
sures.” 


A FAREWELL dinner has been given to Dr. William 
H. Wilmer by the boards of trustees of the Johns 
Hopkins University and of the Johns Hopkins Hos- 
pital in Baltimore. Dr. Wilmer, who retired as di- 
rector of the Wilmer Institute of Ophthalmology in 
July, is returning to Washington, D. C., where he 
practised medicine from 1889 to 1925. He was pro- 
fessor of ophthalmology at Georgetown University 
School of Medicine from 1906 to 1925. In atten- 


dance at the dinner were Dr. Daniel Willard, president 


of the board of trustees of the university; Mayo, 
Jackson; Herbert L. Satterlee, of the board of the 
Wilmer Foundation, and Mrs. Henry Breckenridge 
originator of the foundation. Newton D. Baker, Cleye. 
land, formerly Secretary of War, was toastmaster, 
and speakers included Dr. George E. de Schweinity, 
emeritus professor of ophthalmology, University of 
Pennsylvania School of Medicine, Philadelphia, anj 
Dr. William H. Howell, director emeritus of the 
School of Hygiene and Publie Health of the Johns 
Hopkins University. The dinner was held in the hall 
of the Welch Medical Library. 


Tue Adolf Fick prize was recently awarded to Hans 
Spemann, Freiburg im Breisgau, by the Physic. 
Medical Society of Wiirzburg. According to Nature, 
the prize, which consists of 1,000 marks with a silver 
portrait medal of the physiologist Adolf Fick (1829- 
1901), was founded by his sons in 1929 in commemora- 
tion of the centenary of his birth. It is awarded to 
any member of a German-speaking country for the 
most important publication on a physiological subject 
during the last five years, with the proviso that “the 
competitor has not shown any anti-German activity or 
committed any anti-German action.” On the occasion 
of the presentation of the award Dr. Spemann gave 
the results of experimental investigations on “A 
Theory of Development.” 


Dr. Ernst F. W. ALEXANDERSON, consulting engi- 
neer of the General Electric Company, known for his 
contributions to radio, has been elected to membership 
in the Royal Academy of Science of Sweden. 


THE degree of doctor of science was conferred on 
November 22 by the University of London on Dr. Kar! 
Pearson, professor emeritus, formerly Galton pro- 
fessor of eugenics and director of the Francis Galton 
Laboratory for National Eugenics. 


THE honorary degree of master of arts has been con- 
ferred by the University of Cambridge on Dr. W. P. 
Wynne, emeritus professor of chemistry in the Uni- 
versity of Sheffield, who is now resident in Cambridge 
engaged in research at the Chemical Laboratory. 


Dr. Hersert U. Wiuu1AMs, professor of pathology 
and bacteriology at the University of Buffalo School 
of Medicine, has retired after forty years of teaching. 
Dr. Kornel Ludwig Terplan, research professor of 
pathology since 1930, has succeeded Dr. Williams. 


THE University of Liverpool has conferred the title § ‘ni 


of professor emeritus upon Dr. J. M. Beattie, for 
merly professor of bacteriology, and upon Dr. Joho 
Hay, formerly professor of medicine. 
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Dr. OscaR M. GILBERT, associate professor of medi- 
eine at the University of Colorado, was made emeritus 
professor of medicine following his recent resigna- 


tion. He has been connected with the school since 


1900. 

0, T. ZIMMERMAN, formerly research chemist, 
School of Dentistry, University of Michigan, has be- 
come research chemist and chemical engineer with the 
Detroit Dental Manufacturing Company. 


Wou14M A. JENNER, of Potsdam, N. Y., has been 
appointed director of the’ Bureau of New York State 
Institution Farms by Charles H. Baldwin, State Com- 
B nissioner of Agriculture and Markets. He succeeds 
. C. Pooler. Mr. Jenner has for two years been 
assistant director. The bureau supervises the activi- 
ties of forty-five state-owned and twenty-four state- 
rented farms. 


F. H. Assort, of the dairy industry division of the 
University of California, at the branch of the College 
of Agriculture at Davis, is chairman of a committee 
uamed to draft laws to present to the next legis- 

lature to enable the dairy industry of the state to 
erry out marketing agreements. G. E. Gordon, dairy 
specialist of the Agricultural Extension Service, and 
M. R. Benedict, acting head of the Giannini Founda- 
ton, also are members of the advisory drafting com- 
mittee. 


J. R. Morratr has been appointed farm manager 
at the Rothamsted Experimental Station in succession 
lo the late H. G. Miller. For'the past two years Mr. 
Moffatt has worked on the Rothamsted farm, first as 
morder and assistant manager, then as temporary 
manager during the illness of Mr. Miller. 


| Txt British Medical Research Council has ap- 
pinted F, J. Marquis and Professor W. W. Jameson 
lo fill vacancies in the membership of its Industrial 
Health Research Board. 


Witn the cooperation of the Mexican government 
L.A. Goldman and L. J. Goldman, of the Bureau of 
Biological Survey, are undertaking a three-month 
study of waterfowl conditions in Mexico, where large 
umbers of the migrant birds that breed in Canada 
id the United States spend the winter. It is ex- 
Meted that the investigation will yield information 
lat will be valuable in framing legislation for the 
ee, of the waterfowl in the United States and 

exico. 


Dr. Harotp St. Joun, professor of botany at the 
‘liversity of Hawaii, recentiy returned to Honolulu 
=m a six-months’ expedition to isolated South Sea 
lands, made, with other investigators, in an 88-foot 
tishop Museum sampan. The trip covered a 9,600- 
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mile route which included the Tuomotus, Mangareva, 
Piteairn, Rapa and Austral islands. Thirty-one island 
groups were visited and landings were made on more 
than one hundred different islands. Collections made 
for the Bishop Museum ineluded more than 15,000 
sheets of plant specimens. 


Dr. FreperIcK A. SAUNDERS, professor of physics 
at Harvard University, has been granted leave of ab- 
sence for the second half of 1935-36. 


Dr. LIVINGSTON F'ARRAND, president of Cornell Uni- 
versity, sailed from New York on December 20. He 
plans to inspect, at the request of the Carnegie Insti- 
tution, the Mayan ruins of Yucatan. 


Dr. CumMInG, surgeon-general of the 
United States Public Health Service, returned on 
December 18 after visiting Buenos Aires to attend the 
ninth annual Pan-American Sanitary Conference. 


A COMMITTEE, under the direction of Dr. Largret, of 
the Pasteur Institute at Tunis, has gone to French 
East Africa to study methods of inoculating against 
yellow fever. 


It is expected that Dr. J. B. 8. Haldane, professor 
of genetics in the University of London, will lecture 
in the United States during the winter. The general 
subject of his lectures is announced to be “Science, 


Morals and Religion.” 


Proressor Cassius JacKson Keyser, of Columbia 
University, spoke on “Mind, the Maker, the World 
Theory of the late William Benjamin Smith,” at 
Teachers College, Columbia University, on December 
10, under the auspices of The Forum of the Friends 
of Seripta Mathematica. 


Frances DensmoRE, collaborator of the Bureau of 
American Ethnology, lectured on December 14 before 
the Mayo Foundation chapter of the Sigma Xi Mayo 
Clinic, Rochester, Minnesota. Her subject was: “Med- 
ical Practises of the Chippewa and Other Indian 
Tribes.” 


Tue Western Society of Naturalists and the Society 
for Experimental Biology and Medicine, Southern 
California Section, will hold meetings at the Scripps 
Institution of Oceanography of the University of 
California on December 27, 28 and 29. The society 
has a membership of about 200. The meeting will in- 
elude presentation of 25 scientific papers, and two 
symposia. One symposium on host-parasite relations 
will be led by Professor C. A. Kofoid, of the depart- 
ment of zoology at Berkeley. The second will deal 
with micrometabolism, and will be led by Professor 
H. S. Reed, of the Riverside Citrus Experiment Sta- 
tion. Professor William E. Ritter, director emeritus 
of the Seripps Institution, will make an address on 
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“What Charles Darwin did and what he left undone.” 
The meeting of the Society for Experimental Biology 
and Medicine will be held on December 28. 


THE Colorado Wyoming Academy of Science met 
on November 30 and December 1, at the Colorado 
School of Mines, Golden, Colorado. Section meet- 
ings were held in chemistry, education, geology, geog- 
raphy, physies, plant science and zoology. One hun- 
dred and forty papers were presented. Exhibits of 
teaching equipment, experiments and apparatus were 
set up for observation. The annual dinner was ad- 
dressed by President George Norlin, University of 
Colorado. His subject was “Nationalism and Truth.” 
Officers elected were as follows: President, EK. B. 
Renaud, University of Denver; Vice-president, J. H. 
Johnson, Colorado School of Mines; Secretary, R. J. 
Gilmore, Colorado College; Treasurer, C. T. Hurst, 
Western State College; Chairman Program and Pub- 
lication Committee, C. A. Hutchinson, University of 
Colorado. Executive Committee: T. R. Garth, Uni- 
versity of Denver; F. P. Goeder, Colorado State Col- 
lege; P. E. Boucher, Colorado College; Laura A. 
White, University of Wyoming; C. F. Poe, Univer- 
sity of Colorado; 8. H. Knight, University of Wy- 
oming. The 1935 meeting will be held at Colorado 
College, on November 29 and 30, 1935. 


THe American Society of Agronomy at its recent 
meeting in Washington assumed the sponsorship of 
an award of $5,000 to be made annually by the 
Chilean Nitrate of Soda Educational Bureau, for 
work dealing with the importance of the rarer ele- 
ments in agriculture. The first award will be made 
next year at the time of the annual meeting of the 
society. Professor R. I. Throckmorton, of the Kan- 
sas State College, is chairman of the special committee 
appointed to draw up the regulations of the contest. 


A PRIZE of a gold medal and a thousand crowns has 
been offered by the Royal Academy of Sciences and 
Letters of Denmark for a study of Eskimo origins. 


Aw Associated Press dispatch reports that the Uni- 
versity of Pennsylvania on December 9 announced 
the adoption of a definite policy of prohibiting the 
patenting for profit by any one connected with it of 
any invention or discovery affecting the public health. 
The university or individuals in its employ will not 
be permitted to patent new drugs, process or appa- 
ratus invented or discovered which “are intended pri- 
marily for medieal or surgical use.” Dr. Thomas 8. 
Gates, president of the university, pointed out that it 
has not been the practise of the university or its em- 
ployes to patent such discoveries, but there has never 
been a definite ruling previously. 


THE University of Maryland, in cooperation with 
the Maryland Nurserymen’s Association, has estab- 
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lished a complete collection of typical plants o, ‘ 
newly acquired property which adjoins the University 
campus at College Park. Much interest is said to }, 
manifested in the new project and many individya, 
and organizations have assisted by donating seeds gn, 
plants for its establishment. The work is under th, 
direct supervision of A. §. Thurston, professor ¢ 
floriculture and landscape gardening at the university, 


THE final accounting of the estate of the late Fran; 
Lusk Babbott has been filed. Mr. Babbott, who die 
on December 7, 1933, left all but $615,680 of his pe 
estate of $4,094,156 to charities and educational ingt;. 
tutions. Specific legacies amounting to $240,000 wer 
made in the will to public agencies, and the residuary 
estate, estimated at more than $3,000,000, was divided 
among Amherst College, Vassar College, Long Islanj 
College Hospital, Long Island College of Medicine and 
Brooklyn Hospital. The specific bequests were Brook- 
lyn Institute of Arts and Sciences, $100,000; Packer 
Collegiate Institute, Y. W. C. A., Memorial Presby. 
terian Church and Brooklyn Bureau of Charities, all 
of Brooklyn, $25,000 each; Waterville Public Library, 
Waterville, N. Y., $25,000; the First Presbyterian 
Chureh, Waterville, $25,000; Amherst College, $20,000. 
Vassar College’s share of the residuary estate 
amounted to $540,000, and the Long Island College of 
Medicine announced last month that it had received 
$1,500,000 under the residuary clause. The bequest to 
Amherst College under the same provision of the wil 
was said by the college authorities to be $1,100,000. 


Au.ocation of $10,000,000 of Emergency Conser- 
vation work funds to be used for purchase of adii- 
tional lands for the National Forests has been made 
by executive order of President Roosevelt. This i 
the second such allocation of emergency funds, the 
first having been made on July 21, 1933, when $20; 
000,000 was provided, making possible the purchas 
of more than 6,000,000 acres of forest lands in the 
iast eighteen months. These lands have been placed 
under the administration of the Forest Service, U. 5 
Purchases already ap- 
proved by the commission have exhausted the fir 
allocation, and the $10,000,000 is transferred & 
pressly for the purpose of continuing the acquisition 
program. The tracts to be purchased are examil¢ 
by the Forest Service and are selected for their valtt 
as national forest land. Upon approval by the ol 
mission they become immediately available for ma 
agement by the Forest Service and for work proj¢® 
employing men of the Civilian Conservation Corps 
and local woodsmen. Purchases are also made Wil 
reference to local wood-working industries and 1 
that will tend to improve or continue employment 2 
local communities. 
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DISCUSSION 


A PHOTOCHEMICAL ASPECT OF NITRATE 
ASSIMILATION IN PLANTS+ 


Tue prominence of nitrate as a form of soil nitro- 
gen absorbed by plants confers fundamental signifi- 
cance upon the mechanism of reduction and assimila- 
tion in respect to this nutrient. It has been a matter 
of general recognition that this function is dependent 
upon participation of sugars or other compounds de- 
rived through photosynthesis, and that it bears a com- 
plementary relation to respiratory activity of the tis- 
sues. With a collaborator the authors have reported? 
a relatively direct effect of shorter visible light rays 
and longer ultra-violet radiation in promoting the 
absorption of nitrate by young plants of wheat 
(Triticum sativum) and tomato (Lycopersicum escu- 
lentum). Attention has since been given to the mecha- 
nism by which this light stimulus is made effective. 
The procedures followed were based upon the assump- 
tion that appreciable differences in the nature and 
eontent of reducing compounds might arise under ex- 
posure to short wave radiation. Inasmuch as the 
technique of producing the plants and the analytical 
methods employed are to be described in a later 
paper, only a summary statement is presented here. 

It was found that blue to violet light increases the 
percentage of protein in the young wheat plant, while 
causing a decrease of pentosan. These changes are 
attended by a limited decrease of cellulosic compounds 
(crude fiber) and limited replacement of the nitrate 
by the nitrite form of nitrogen. More marked changes 
in these direetions oceurred under the influence of 
solar ultra-violet radiation, and in addition there was 
an increased percentage of lipides (ether extract) in 
the dry matter. The general picture of tissue condi- 
tions at this point is one of nitrate assimilation at the 
expense of carbohydrate reserves, with alcoholic con- 
stituents among the lipides somewhat favored by the 
shorter radiations. 

Further investigation indicated that the content of 
a factor or factors responding to the conventional 
oxidimetrie determination of glutathione, but insoluble 
in 50 per eent. aleohol, was consistently increased in 
both leaf and stem of wheat and tomato and the leaf 
of the soy-bean (Glycine hispida, stems not tested) by 
both the shorter visible and long ultra-violet radia- 
tions. This response was accompanied by increase in 


1 Published with permission of the director of the Wis- 
consin Agricultural Experiment Station. Supported by 
grants from the Committee on Effects of Radiation upon 
Living Organisms, Division of Biology and Agriculture, 
National Research Council. 

? Plant Physiol., 7: 551, 1932; 9: 127, 1934. 


the percentage of uronic acids, as determined in the 
acidie extract of hemicellulose. 

These results are in accord with results previously 
reported from this laboratory* for various species 
reared under vita glass, to the extent that the latter 
contained increased percentages of nitrogenous com- 
pounds and lipides as compared with controls receiv- 
ing less solar ultra-violet under common glass. While 
it is hardly to be supposed that the isolated observa- 
tions above recorded are likely to account in full for 
increased nitrate assimilating capacity, and hence also 
for increased absorption of this nutrient, they ap- 
pear to correlate with facts and concepts presented by 
other investigators. Ward‘ has shown that cystine, in 
distinction from several other amino acids tested by 
him, absorbs shorter visible rays of light as well as 
longer ultra-violet. A possible path for the produc- 
tion of the sulphydryl from the di-thio grouping by 
photoreduction is thus suggested. From the work of 
Szent-Gyorgyi® it appears that hexuroniec acids are 
to be inciuded in the reducing system of at least some 
plant species, and that at neutral reaction these are 
reduced by glutathione. There is thus present in 
plants irradiated by light of the wave-length range 
characteristic of sunlight, on liberal nitrate supply, a 
system capable of replacing oxygen in the latter 
nutrient. It seems well to emphasize the role of 
nitrate itself in maintenance of this system in view 
of the loss of nitrate absorbing power observed with 
the preparatory use of nitrate-free nutrient solution, 
as reported in our earlier work (1934). The sug- 
gestion emerges that the functioning of the system 
here considered, in association with other oxidizing- 
reducing systems, may account for the general de- 
pletion of hemicellulosie constituents observed under 
the influence of blue to middle ultra-violet light. 

In accordance with reported experience and in 
agreement with properties of individual factors in- 
volved, this sort of system should lead to variability 
in nitrate assimilation with changes in such factors 
as pH of the nutrient medium, age of the plant and 
species tested. The rdle of hemicellulosic constituents 
here indicated is of particular interest in relation to 
the observation of Stahl and Shive® that nitrate ab- 
sorption is most active in late vegetative activity of 
oats (Avena sativa) and buckwheat (Polygonum fago- 


8 Jour. Agric. Res., 43: 133, 1931; Science, 75: 223, 
1932. 

4 Biochem. Jour., 17: 898, 1923. 

5 Biochem. Jour., 22: 1399, 1929; Jour. Biol. Chem., 
90: 385, 1931. 

6 Soil Sci., 35: 375, 469, 1933. 
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pyrum), or coincident with extensive elaboration of 
hemicellulose. 
W. E. TorrineHam 
K. J. LEASE 
UNIVERSITY OF WISCONSIN 


OCCURRENCE OF UNIOVULAR TWINS IN 
MULTIPLE BIRTHS 

ALTHOUGH there is no a priori basis for their non- 
existence, the presence of uniovular twins in the 
multiple births of laboratory mammals is for obvious 
reasons usually difficult to detect. Wright,! deserib- 
ing an eight-factor eross in guinea pigs, reported two 
pairs which may have been identical twins, but since 
the number was no greater than that expected by 
chance their status remained uncertain. 

In the back-cross generation of a mouse species 
cross, involving Mus musculus, with the recessive 
genes d, b and a, and Mus bactrianus, with the cor- 
responding dominant allelomorphs D, B and A’, 
eight color combinations are expected in equal num- 
bers. With but slight deviations this has been real- 
ized. In a litter of a given size the expected fre- 
quency of like-sexed pairs, due simply to chanee, can 
be computed by the elementary rules of probability. 
For example, in a sub-litter (like-sexed litter mates) 
of two, the probability that both will be of the same 
color is 4, while in a sub-litter of three the expecta- 
tion for a pair is 4, ete. Then by the appropriate 
multiplication and combination of probabilities, the 
approximate total number of pairs of like color in 
sub-litters of every size encountered can be obtained. 
In the summary given the relatively few instances 
of three litter mates of the same sex and color were 
disregarded, although the two examples of a pair 
and three and the single one of a pair and five were 
considered as two pairs and three pairs, respectively. 


SUMMARY OF OBSERVATION ANE EXPECTATION. UNDE- 
PLETED LITTERS ONLY 


. 

ie No. mice in 
Mating 8 
F, 2 xdba @ | 2-9 | 174 | 626 206 | 165 + 7.4 |+41 
dba 2 x | 2-7 | 100 | 312 76 | 68+49 |+ 8 


In the back-cross offspring of F, females there 
is a significant excess (5.5 P.E.) of litter mates of 
the same sex and color, while in the progeny of F, 
males the observed numbers are but little greater than 
the expected. Since the hybrid females are character- 


1 Wright, Genetics, 13: 508-531, 1928. 
2Green, Am. Nat., 66: 87-91, 1932. 
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ized by large litters and paucity of still births? ; 
seems probable that this excess ean be accounted fo, 
by uniovular twins which the unusual vigor of th 
mother has permitted to survive but which ordinarj}y 
would never have begun development or would haye 
succumbed in prenatal competition. If this surplys 
consists of such twins, more like-colored pairs of the 
same sex than of different sex should be found. Such 
was the situation, for, compared with the 103 like. 
sexed in pairs in mice from F, females, there wer 
only 79 pairs of unlike sex, while the comparable 
figures for back-cross animals from F’, males were 38 


and 40, respectively. 


C. V. Green 
JACKSON MEMORIAL LABORATORY 
Bar HArsor, MAINE 


A BLUE MOON 

THE writer observed a blue moon at Santa Bar. 
bara, California, on September 15, 1934, and a search 
for records of this phenomenon indicates that it js 
rare and worth recording. The stage of the moon was 
about the end of the first quarter. At 6:15 P. x, 
about eight minutes after sunset, the moon was plainly 
visible through a bank of thin rose-colored clouds, 
apparently cirro-cumulus. Around the cloud bank 
the brightly-illuminated western sky was a brilliant 
deep blue. Four witnesses were called by the writer 
and all agreed that the moon was blue. Two weeks 
later an attempt was made to remember the colors 
and to find their designations in Ridgway.’ The re- 
sults of this belated comparison are that the sky was 
spectrum blue; the cloud bank, begonia rose; the 
moon, sky blue. 

Reference is made by Stimpson? to a blue moon 
seen on December 10, 1883, and to many observers 
who saw one in Ireland in 1927, during a total eclipse 
of the sun. He states also that “moons of unusual 
colors, such as green and blue, have been seen after 
certain violent voleanic explosions, and also occasion- 
ally through smoke-laden fogs.” 

Of related interest are references by Talman® to 
blue and green suns. Such suns were widely observed 
during the summer and autumn of 1831, in the north- 
ern hemisphere, and after the eruption of Krakatoa 
in 1883. No satisfactory explanation of the colors 
has been advanced. 

Perez SIMMONS 

FRESNO, CALIF. 


3 Green, Proc. Soc. Exp. Biol. and Med., 28: 55-57, 
1930. 

1R. Ridgway, ‘‘Color Standards and Nomenclature,” 
1912. 

2G. W. Stimpson, ‘‘ Nuggets of Knowledge,’’ 427 pP- 
1929. See discussion of ‘‘ How did once in a blue moon 
originate?’’ 

3, F, Talman, Science Service Feature (mimeograph), 
1 p., April 17, 1930. 
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SCIENTIFIC BOOKS 


A TREATISE ON DIFFRACTION 


The Diffraction of Light, X-rays and Material Par- 
ticles. By CHARLES F,. Meyer. University of Chi- 
cago Press, pp. 473 + xiv with 283 figs., $5.00, 1934. 


Tue theory of light diffraction is often encumbered 
with more mathematics than is essential to an under- 
standing of most of the observed phenomena. The 
simple theory of Fresnel expJains most observations. 
The dynamical theory of Kirchhoff is much more 
difficult in application, and yet it can not yield rigor- 
ously correct results. In practise it gives results 
which are very like those of the Fresnel theory. The 
rigorous theory of Sommerfeld has been applied to 
only the simplest eases. Even then it has been found 
necessary to assume perfect conductivity of the dif- 
fracting screen, and thus its predictions regarding the 
intensity of light diffracted at large angles do not 
agree very well with observation. 

The Fresnel theory is made the basis of the chapters 
on the diffraction of light in this treatise by Professor 
} Meyer. The treatment is thus made relatively simple. 
There is, however, no lack of thoroughness. The 
logical limitations of the treatment are clearly pointed 
out, and in a later chapter are considered the condi- 
tions under which it may be expected to be inap- 
plicable. The dynamical theories of Kirchhoff and 
Sommerfeld are briefly described in this latter place. 

The author states that portions of this book are 
suitable as a test for students of optics and that more 
mature physicists are offered here a novel and im- 
proved exposition of the subject. It is the opinion of 
the reviewer that the presentation is well suited to 
both classes of readers. The treatment is simple, 
unusually well arranged and clearly written, and is 
sufficiently comprehensive to be somewhat of an ency- 
clopedia of the subject of light diffraction. The 
diffraction of x-rays and material particles are treated 
rather less exhaustively in the last third of the book. 

The first chapter consists of a historical summary 
of the diffraction of light, beginning in the seven- 
teenth century with Grimaldi and ending with Planck 
in the twentieth century. To a considerable extent 
the historieal method of this introductory chapter is 
followed throughout the book, and references to origi- 
ual papers are always given. These are usually 
accompanied by other references to later systematic 
Teatments. The references seem to the reviewer to 
be very happily chosen. They are never burdensome 
in number, and there is usually a brief discussion of 
their relative values. ; 

The theory of light diffraction occupies eighty-four 
pages. Following this comes a long and comprehen- 
‘ive chapter on “The Diffraction Grating.” This 
tlapter contains a great deal of material which has 


not been gathered together elsewhere. It is suffi- 
ciently detailed to be valuable to a spectroseopist. 
This is perhaps the only portion of the book which 
contains more material than one ought reasonably to 
expect to find as part of the mental equipment of an 
average physicist—at least of an “ideal average 
physicist.” 

To the reviewer the most interesting part of the 
book is a long chapter entitled “Sundry Ramifications 
of Diffraction Theory.” In this chapter are consid- 
ered various interesting subjects which are presumed 
to be a part of the stock in trade of every physicist, 
but which are nevertheless not all readily available 
elsewhere. These subjects include the resolving power 
of optical instruments, Abbe’s theory of microscopic 
vision, meteorological phenomena and the measure- 
ment of star diameters. It seems to the reviewer 
that the average physicist should be well acquainted 
with the miscellaneous subjects of this chapter, and 
that the treatments given here are about right in 
extent for one who is not a specialist in some branch 
of optics. In fact this remark applies rather well 
to the entire book. 

The chapter on x-ray diffraction begins with an 
excellent historical review of this subject. Only so 
much of the elements of crystal structure is given as 
seems essential to understanding the different methods 
of crystal structure analysis. This saving of space 
allows a presentation of the elements of x-ray diffrae- 
tion and x-ray spectroscopy in eighty-three unhurried 
pages. This presentation covers more of the details 
than one might expect, and is withal a neat feat of 
exposition. 

The last chapter, “The Diffraction of Material Par- 
ticles,” follows the historical development of its sub- 
ject even more closely than do the other chapters of 
the book, and in some cases in more minute detail 
than seems justified. The chapter is, however, only 
fifty-three pages in length and the subjects which are 
treated have been well chosen. = eo 


BELL TELEPHONE LABORATORIES 
New York, N. Y. 


BOOKS ON POPULAR ASTRONOMY 
Leaflets. ASTRONOMICAL SOCIETY OF THE PACIFIC. 

Volume I, Numbers 1 to 50, 11x18 em, viii+ 206 

pages, 1934. Price, $2.25. 

THESE important leaflets owe their origin to the 
suggestion of an amateur astronomer, Mr. Bernard 
Benfield, of San Francisco, by whom also they were 
edited in collaboration with the secretary of the 
society, Mr. C. H. Adams. In four small but closely 
printed pages each of them is a chapter’ on some 
interesting topic and gives the well-considered views 
of a worker in that particular field. The publication 
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of these leaflets will in all probability become a per- 
manent activity of the society. In the present volume 
the first fifty, separately distributed from 1925 to 
1933, have been collected into a handy volume with a 
foreword by Dr. Aitken, director of the Lick Observa- 
tory. The reviewer commends the volume to the at- 
tention of teachers of science and to all others who, 
starting with some knowledge of astronomy, wish to 
keep themselves informed as to recent developments. 
Mest of the leaflets have been written by astronomers 
at one of the great institutions in California, but ocea- 
sionally the editors have come east for their authori- 
ties and in two instances have even erossed the 
Atlantic Ocean. All of them are written in clear 
non-technical language and much thought has been 
given to making them as serviceable as possible to the 


general reader. 


Dix Lecons d’Astronomie. By E. Escuancon. See- 
ond edition. 115 pages, 14x21 em. Gauthier- 
Villars et Cie, Paris, 1933. Price, 25 frances. 

Tus little book, written by the director of the 
Paris Observatory, gives in simple and eloquent lan- 
guage a rapid review of the whole science. This task 
is skilfully performed, and the book will be read with 
profit and pleasure by those for whom simple French 
is not difficult. It has been used more than once by 
graduate students in this country who wish to im- 
prove their knowledge of scientific French and is 


excellent for this purpose. 


When the Stars Come Out. By Ropert H. BAKER. 
ix +188 pages, 14x21 em. The Viking Press, New 
York, 1934. Price, $2.50. 

TuHIs work is one answer to the astronomer’s prayer 
for a simple but authoritative exposition to which he 
can refer young readers and their parents. The make- 
up of the book is especially attractive; the star charts 
and numerous excellent illustrations have dark blue 
backgrounds that are not a bad imitation of the color 
of the night sky. The high standard of accuracy and 


‘elarity that the author has established for himself in 


his two earlier popular expositions is well maintained 
in this. 


Handbook of the Heavens. Edited by H. J. Brrn- 
HARD. 54 pages, 16x23 em. Published by the 
Junior Astronomy Club of the American Museum 
of Natural History, New York, 1934. Price, $0.50. 
Tuis handbook, reproduced from typewritten manu- 

script by a photo-offsetting process, is chiefly a guide 

to the constellations, with clear instructions and 
numerous charts for finding and identifying them. 

In addition, the book indicates what objects are suit- 

able for observation with field glasses and small tele- 
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scopes. There are very few errors of statement o, 
printing. A pleasant feature of the printing js th, 
justification of the lines so that all of them com 
accurately to the right-hand edge; this is done by 
using a typewriter that has a device for introducing 
spaces of various widths. The number of character, 
in each line of the manuscript must then either lp 
carefully counted, or better, the typewriting is done 


twice. 
FRANK SCHLESINGER 


YALE UNIVERSITY 


TIMBERS OF NORTH AMERICA 
Identification of the Timbers of Temperate North 

America. By Samuret J. Recorp. Pp. i-ix+19¢, 

John Wiley and Sons, Ine. 1934. 

THE first edition of Record’s “Identification of the 
Timbers of Temperate North America, including 
Anatomy and certain Physical Properties of Wood’ 
represents a complete rewriting and recasting of the 
material earlier treated in his “Economie Woods of 
the United States” and extends it to inelude the tin. 
bers of all temperate North America. As before, the 
book is divided into two parts, Part 1 treating of “The 
Anatomy and Certain Physical Properties of Wood,” 
and Part 2 of “Timbers of Temperate North Amer- 
ica.” This book, as now available, is excellently 
illustrated, includes introductory material on the 
essentials of development and of xylem anatomy and 
is followed by a key to the woods of timber trees of 
North America as well as comments on their distribu- 
tion and uses. The bibliography has been brought 
up to date. 

In more detail, Part 1 has been written around the 
recent “Glossary of Terms Used in Describing 
Woods,” published in Tropical Woods, No. 36, Decen- 
ber 1, 1933. This glossary was compiled by a Con- 
mittee on Nomenclature of the International Associa- 
tion of Wood <Anatomists in a first attempt to 
standardize terms used in the deseription of woods. 
Dr. Record has fitted these terms into an excelleni 
treatment, well illustrated, of the developing and 
mature xylem, a treatment which might well be 
utilized in any course in plant anatomy. Tables, 
inereased in number, of statistical matter concerning 
size of xylem elements, distribution of parenchy™s, 
types of vessel perforation, specific gravity of woods, 
ete., are now found in this part of the text instead 
of in an appendix as before. 

Part 2 comprises a key to the timbers of North 
America as weli as comments on each genus and 
species referred to in the key. The major differenti 
tion of the woods is made on characteristics to be 
observed in macroscopic study or in free-hand s¢- 
tions. Microscopie details are indicated in smallet 
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type. The key has been modified and the new ter- 
ninology of Part 1 introduced into the deseriptive 
material. The “Notes and References” following the 
key give comments on the geographical distribution 
and the economic significance of the species concerned. 


WATER-COOLED RESISTORS 
THERE are Numerous occasions when a resistor of 


high current-carrying capacity is needed in the labo- 
ratory; for example, in regulating the current of 
h Wieclectric furnaces, in charging large storage batteries 
. Bifand in testing the regulation of some generators. It 
is the purpose of this note to describe two types of 
water-cooled resistors which are extremely simple and 
cheap to construct and which have been found satis- 
factory. Probably resistors of this type have been 
employed by others, but since their value and sim- 
plicity do not seem to be generally known, a descrip- 
tion of them may be of interest. 
The resistor is essentially a piece of wire of high 
vecific resistance located imside of a tube through 
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This book represents a decided contribution, valu- 
able to botanists, to foresters and to all those inter- 
ested in North American woods. 

R. H. WETMORE 

HARVARD UNIVERSITY 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


which water flows. Fig. 1 shows the construction of 
a fixed resistor. The tube consists of two pieces of 
copper tubing, C and C’, joined by a section of rubber 
tubing, R. A wire of nichrome, N, is soldered to the 
inside surfaces of the copper tubes and the external 
leads, L and L’, are soldered to their outside surfaces. 
Of course, the rubber tubing must be doubled back 
upon itself during the soldering process in order that 
it will not be injured by excessive heating. If heavy 
rubber tubing is employed, so that difficulty is experi- 
enced in doubling it back upon itself, it is easier to 
use two pieces of it joined by a piece of glass tubing. 
The rubber can be pushed back over the glass while 
soldering and then pulled back to join the copper. 

Fig. 2 shows two views of a variable resistor which 
has proved satisfactory. G is a large glass tube ar- 
ranged vertically, B a piece of brass tubing and R a 
two-hole rubber stopper. C and C’ are pieces of 
copper tubing which serve as the terminals of the 
resistor composed of two pieces of nichrome wire, 
N and N’. Cooling water flows in at tube C and out 
at tube D. P and P”’ are phosphorbronze clips which 
are connected to a piece of heavy copper wire, W, by 
which they can be moved along the resistor, thus vary- 
ing the resistance between C and C’. The upper end 
of W is insulated so that the operator will not receive 
a shock. 

Nichrome can be obtained in straight wire, in heli- 
cally wound wire and in flat ribbon. The variable 
resistors must be made of straight wire or ribbon, but 
the fixed ones can also be made of helical wire, thus 
keeping them small. No. 22 straight wire, having a 
resistance of approximately one ohm per foot, is 
readily obtainable. When water-cooled, it can carry 
40 amperes safely. The quantity of cooling water 
required depends upon the power dissipated by the 
resistor. A flow of one liter per minute is ample for 
a resistor dissipating two kilowatts or less. 

Any number of either fixed or variable resistors can 
be connected together so that the cooling water flows 
through them successively. They can then be con- 
nected electrically either in series to give a higher 
resistance or in parallel to give a greater current-carry- 
ing capacity. The entire group of resistors should be 
connected to the water supply with rubber or glass 
tubing so that they will be insulated from ground. 
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It is well to provide means for opening the cireuit 
automatically in ease the cooling water is accidentally 
shut off to prevent the resistor from burning out. 
This can be done readily by connecting in series with 
the resistor a short piece of the same wire of which 
it is made and placing this piece so that it is within 
the stream of water issuing from the end of the 
resistor when the flow is normal but is out of the 
stream when the flow is reduced. By varying the 
angle which the emerging stream of water makes with 
the vertical and the distance of the piece of wire 
from the orifice any desired sensitivity can be had. 
With proper adjustment, this piece of wire will func- 
tion as a fuse, burning out before the water has quite 
stopped flowing and thereby protecting the resistor. 

No eareful study of the durability of the resistors 
has been made. The following tests will, however, 
serve to show that their useful life is reasonably 
long. A fixed resistor made of No. 22 wire carried 
20 amperes for 20 hours and then 25 amperes for 20 
hours more. At the end of the test, it was in perfect 
condition and its resistance had changed by only about 
+ per cent. A variable resistor carried 25 amperes 
for 20 hours and was operating satisfactorily at the 
end of the test. Other resistors have given satisfac- 
tory service in the laboratory for longer times, but 
no record of their performance has been kept. 


Epwarp M. THORNDIKE 
POLYTECHNIC INSTITUTE 
or BRooKLYN 


GLASS BLOWERS’ HOLDER FOR LARGE 
FLASKS 


Tue holding of flasks, larger than a liter, in glass- 
blowing operations is usually a troublesome matter. 
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The ordinary snap type of holder is not Senerally : 


supplied in these sizes. An extremely simple devia 
which the writer has found to be quite satisfactory j 
depicted in the accompanying sketch and requir 
only a few explanatory comments. 

The flask is held against the base by two long 
U-shaped springs, which are looped over the neck of 


the flask. The springs are those used to close scree 
doors and, where necessary, can be kept from contac 
with the glass by strips of asbestos paper. Rouni- 
bottom flasks are held more firmly if the base is pn- 
vided with a slight hollow or if a thin cork ring i 
placed between the wooden base and the flask. 4 
cork ring around the neck of an erlenmeyer flask wil 
keep the springs from slipping down and permit such 
a flask to be held securely. For convenience in 
manipulating this holder it is desirable to have a de 
tachable handle. A suitable handle and base is # 
hand in most laboratories in the form of old wooda 


funnel stands. 
Artuor F. Scorr 
Tue Rice INSTITUTE 


SPECIAL ARTICLES 


THE ORIGIN OF PIGMENT CELLS IN 
AMPHIBIA 

In the present study the methods of transplantation 
and explantation have been employed to decide be- 
tween the divergent views that have been held regard- 
ing the origin of pigment cells in the amphibian 
embryo—whether from connective tissue, leucocytes, 
epidermis or ganglion crest. Embryos of Amblystoma 
punctatum, A. tigrinum and A. mexicanum (axolotl, 
both black and white) have been used in the experi- 
ments. 

Explantation experiments: Pieces of the neural folds 
(anlagen of the ganglion crest) from the trunk region 
of A. punctatum neurulae were explanted into Holt- 
freter’s solution. Melanophores appeared in every 


explant within six days (37 cases). Prospective flank 


ectoderm was explanted in the same way. In only 
one explant out of 20 did melanophores develop. It 
is probable that in this one case some ganglion ere 
cells were included at the time of operation. Flask 
ectoderm and mesuderm explanted at older stages ¥) 
to stage 32 (non-motile embryo with elongated tal 
bud) gave negative results. When transplanted ‘ 
the abdominal wall or explanted at stage 32 or older, 
melanophores invariably developed in the graft 
explant. It is apparent that the flank tissues are 00 
capable of forming melanophores until a much lait 
stage than the ganglion erest eells. It is probable 
that the cells of the ganglion erest migrate into t 
flank at stage 32. Hence they are included in flank 
explants after this stage. 

Defect experiments: The neural folds in the trunk 
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region of A. tigrinum and A. punctatwm neurulae 
were removed bilaterally. In these cases melano- 
phores, xanthophores and the dorsal fin failed to 
develop in the entire trunk of the embryo, while the 
head and tail were normally pigmented. This experi- 
ment is similar in results to a slightly different ex- 
periment by Holtfreter on Triton,’ and affords strik- 
ing evidence in favor of the ganglion crest origin of 
pigment cells. 

Heteroplastic transplantations: Dorsal ectoderm of 
the trunk region with the adhering neural crest cells 
was transplanted between A. punctatum and A. tig- 
rinum and from black axolotls to A. punctatum. All 
operations were performed on tail bud stages. 
| Melanophores and xanthophores of the donor type 
| appeared in all grafts from the axolotl to A. punc- 
tatum and from A. tigrinum to A. punctatum. The 
graft areas were easily distinguished from the host 
skin by the pigment differences which were maintained 
throughout larval life and after metamorphosis. In 
the grafts from A. punctatum to A. tigrinum melano- 
phores of A. punctatum (donor) type developed in 9 
out of 17 cases. In all cases they were replaced by 
melanophores of tigrinum (donor) type before meta- 
f morphosis. Flank or limb ectoderm and mesoderm 
transplanted between any of these species at tail bud 
stages acquires host pigmentation? in contrast to the 
results with dorsal ectoderm and neural crest cells. 
However, limbs transplanted to A. punctatum from 
A, tigrinum at older stages (stage 38, limb bud begin- 
ning to elongate) and from the axolotl at stage 34-37 
develop the pigmentation as well as the size and form 
of the donor limb. 

Experiments involving the white axolotl: The white 
axolotl! develops melanophores only on the dorsal 
parts of the head and trunk, and none on the flank. 
Epidermal melanophores are not present, and the 
epidermal cells do not produce melanin as they do 
in pigmented species of Amblystoma. Flank ecto- 
derm of A. punctatum, carefully cleaned of mesoderm 
cells, was transplanted to the flank of the white 
axolotl. In all eases subepidermal melanophores ap- 
peared under the grafted ectoderm. Later epidermal 
nelanophores and xanthophores appeared in the graft 
region. Eetoderm from the abdomen was trans- 
planted to the flank of the axolotl with exactly similar 
results. The melanophores induced by the grafted 
ectoderm are undoubtedly of axolotl (host) origin 
since they are similar in size and shape to those of the 
host and not to those of the donor. Furthermore 
flank or abdominal ectoderm of A. punctatum never 
gives rise to melanophores when explanted or trans- 
planted to the abdomen. 


1 Holtfreter, Roux’ Archiv, Bd. 127, 1933. 
Harrison, ScreNcE, Vol. 74, found similar results in 
b transplantations. 
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It is clear that there are subepidermal cells in the 
white axolotl which acquire melanin and become typi- 
cal melanophores when the non-pigmented axolotl 
epidermis is replaced by the pigmented epidermis of 
A. punctatum. Harrison (unpublished data) has 
found that if Amblystoma ectoderm is grafted to the 
limb area of Triturus torosus melanophores appear 
under the graft long before they develop in the other 
limb. The relationship here is the same as that be- 
tween Amblystoma punctatum and the white axolotl. 

It is suggested that in both of these cases the trans- 
planted epidermis supplies some substance or sub- 
stances to the underlying cells which they utilize in 
melanin formation. In the light of Bloch’s experi- 
ments* * the substance supplied might be dopa or dopa 
oxidase, which would then react with the one or the 
other present in the underlying cells to form melanin. 


GRAHAM P. DUSHANE 
OsBORN ZOOLOGICAL LABORATORY 
YALE UNIVERSITY 


HYPERIMMUNE ANTIPOLIOMYELITIC 
HORSE SERUM! 


WITHIN recent years various workers?-* have dem- 
onstrated the successful hyperimmunization of horses 
to the poliomyelitie virus. That a potent antiviral 
serum can thus be produced in a refractory animal 
is again indicated in the following report. 

Three horses were inoculated over a period of 24 
years with 10 per cent. poliomyelitic virus filtered 
through a Berkefeld N candle. Four different strains 
of virus were used, 2 monkey passage and 2 isolated 
from human eases during the New York epidemic of 
1931.8 Injections were given both intracutaneously 
and subeutaneously at bi-weekly intervals for the first 
3 months, reduced later to weekly periods with a 
dosage of 200 ce, given by the combined intramuscular 
and subcutaneous routes. Trial bleedings were taken 
several times and the serums eventually neutralized 
the virus in dilutions of at least 1-200 or 1-300. The 


8 Bloch, Zeit. exp. Med., Bd. 5, 1917. 

4 Bloch, Centralbl. f. Haut-u. Geschlects-Krankheiten. 
Bd. 8, 1923. 

1 Supported by a fellowship grant from the Eli Lilly 
Company. 

2M. Neustaedter and E. J. Banzhaf, Jour. Am. Med. 
Assn., 68: 1531-1533, 1917. 

3 R. W. Fairbrother, Brit. Jour. Exper. Path., 11: 43— 
53, 1930. 

4A. Pettit and B. Erber, Bull. de l’Acad. de méd., 
107: 455-459, 1932. 

5 E. R. Weyer, W. H. Park and E. J. Banzhaf, Jour. 
Exper. Med., 58: 553-566, 1931. 

6 E. W. Schultz and L. P. Gebhardt, Proc. Soc. Exper. 
Biol. and Med., 31: 260-261, 1933. 

7M. Schaeffer, Proc. Soc. Exper. Biol. and Med., 31: 
1232-1234, 1934. 

8 One strain of virus was kindly supplied by the labo- 
ratory of the New York City Department of Health and 
the other (Fl) by Dr. John Paul, of Yale University. 
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serum of 1 animal was invariably more potent than 
the others, neutralizing when diluted 1-400. Since 
equal parts of serum and virus suspension were used, 
the final dilutions were always double the original 
amounts. 

At the end of 23 months of immunization, a large 
bleeding was obtained from the animals and the 
pooled serum was sent to the Eli Lilly Company for 
concentration. Two lots of the refined material neu- 
tralized in vitro from 16 to 32 minimum infective 
doses of the potent monkey passage strain of virus 
obtained from Dr. M. Brodie, of the New York City 
Health Department, in a dilution of at least 1—-1,000 
to 1-2,000 but not 1-5,000, while the original uncon- 
centrated pooled serum was potent only to a 1-500 
dilution and not a 1-1,000. The strength was thus 
increased and not lost during the refining process. 
Intraperitoneal inoculation of 20 cc of the pooled 
concentrated serum into a monkey failed to give any 
reaction. 

Neutralization also occurred when using a Virus 
recently isolated during the 1934 outbreak of polio- 
myelitis in northern California. Cord removed at 
autopsy from a human ease produced typical polio- 
myelitis in a monkey after eight days incubation 
and has since been carried through five passages in 
monkeys. The second generation virus was potent in 
a dilution of 1-400 of the 5 per cent. suspension. 

The following experiments were performed to test 
the strength of the concentrated serum when used 
both therapeutically and prophylactically. 0.005 ee 
of a 5 per cent. suspension of virus (0.00125 cee 
M. I. D.) was inoculated intracerebrally into 4 
monkeys. Three animals then received 25 ce of the 
concentrated serum intramuscularly 4, 5 and 6 days, 


respectively, after the infecting dose and during the 


prodromal period. The fourth received no serum. 
All 4 animals developed paralysis and succumbed to 
typical poliomyelitis. Only 1 was given a second dose 
of serum but without effect. 

The concentrated serum was then tried prophylac- 
tically, the virus being administered intracerebrally 


- in 1 series and intranasally in 2 others. 


In Series I, 3 animals were given 10 ce and 3 
others 20 ce of concentrated horse serum intramus- 
eularly. 0.005 ce of virus were inoculated intracere- 
brally into 2 monkeys, respectively, 1, 2 and 9 days 
later. One control animal was used. Only 2 of the 
7 monkeys survived, 1 receiving 10 cc of serum 24 
hours previous to infection and another receiving 
20 ee 2 days beforehand. Although the other 2 
monkeys given 20 ec of serum succumbed to the dis- 
ease, yet the incubation period was greatly prolonged, 
being 15 days, as compared to 8 days for the control 
animal. The serum apparently could be of some 
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effect even after the drastic method of infeetio, 
directly into the central nervous system. 

In Series II, the same number of animals wa; 
given similar amounts of concentrated serum intry. 
muscularly. Ten per cent. virus was administered by 
intranasal instillation according to the method of 
Schultz and Gebhardt® at 1, 2 and 7-day interval; 2 
Two control monkeys were included. Two animals ] 
receiving the 10 ce amounts of serum died of inter. 
current infections. Of the others, 1 control acquired 
the disease, while all the remaining animals survived. 

In Series III, 3 monkeys received 20 ce of con. 
centrated horse serum into the muscles and 3 others re 
25 ec each of unconcentrated immune sheep serum, 
Respectively, 1, 2 and 7 days later one of each group 
was given a 20 per cent. suspension of poliomyelitic 
virus by intranasal instillation, according to the 
aforementioned method. Three control monkeys were 
included. Two of the latter succumbed to the disease, 
as did also the treated animal receiving sheep serum 
1 week previous to the virus. The incubation was 
prolonged to 19 days, however. All the others and | 
control survived. It seemed apparent that the serums 
were of some value when inoculated prior to the 
administration of the virus by the less severe intrs- 
nasal route. 

In summary—a potent hyperimmune antipolio- 
myelitic horse serum has been developed which may 
be increased in strength by concentration as demon- 
strated by the m vitro neutralization test. The con- 
centrated serum was without effect if given therapev- 
tically during the prodromal stage after intracerebral 
injection of monkeys, but was apparently of value if 
administered prophylactically. This was demor- 
strated mainly after intranasal infection and only w 
part after intracerebral inoculation of monkeys. 

B. Howirt 


THE GEORGE WILLIAMS HOOPER 
FOUNDATION 
San Francisco, CAuir. 


9 E. W. Schultz and L. P. Gebhardt, Proc. Soc. Exper. 
Biol. and Med., 30: 1010-1012, 1933. 
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New McGraw-Hill Books 


Earth, Radio and the Stars 


Brings together recent developments in astronomy and its 
belated fields in an effort to suggest a more intimate 
belationship between man und his cosmic environment. A 
large part of the book is based on the author’s own re- 


By Haruan True Stetson, Research Associate in Geophysics, Harvard Univer- 
sity. A Whittlesey House Publication. 336 pages, $3.00 


searches toward a synthesis of geology, meteorology, 
radio engineering and astronomy into a new science— 
cosmecology. Attention is given to sun-spots, aurorae, 
cosmic clouds, cosmic rays, ete. 


extbook of Systematic Botany. New second edition 


By D. B. Swineuz, Professor of Botany, Montana State College. McGraw-Hill 
Publications in the Agricultural and Botanical Sciences. 270 pages, $2.25 


Presents in logical sequence the principles of plant tax- 
momy and nomenclature and discusses representative 
amilies of plants. The beok has been completely re- 


vised; much of the material has been entirely rewritten; 
the organization has been improved. A number of new, 
original illustrations have been added. 


(The Kinetic Theory of Gases. New second edition 


By Leonarp B. Logs, Professor of Physics in the University of California. 687 


pages, $6.00 


his text and reference book on the mechanical concep- 
ion of gases aims to combine the classical deductions and 
nalyses of the kinetic theory with the latest experimental 
nd theoretical advances. In the new edition the classical 


Rebel Destiny 


By J. Herskovits, Associate 
University, and Frances Herskovits. 


pages, $3.00 


i vivid yet scholarly account of the author’s ethnological 
‘ld work among the Bush Negroes of Suriname, Dutch 
wana, where the descendants of Negro slaves who fled 


treatment remains essentially the same, but the sections 
dealing with the more recent developments have been 
modified and brought up to date. The book is complete 
in reference to the literature on the subject. 


Professor of Anthropology, Northwestern 
A Whittlesey House Publication. 366 


from their Dutch masters over one hundred fifty years 
ago still observe the ancient tribal customs and traditions 
of their African ancestors. 


Elements of Astronomy. New third edition 


By Epwarp ArtHur Fars, Professor of Astronomy in Carleton College. McGraw- 
Hill Astronomical Series. 360 pages, $3.00 


ton-mathematical yet thorough guide to astronomy for 
e clementary student, presenting the facts of astronomy 
hi the principles and methods used in modern astronomi- 


eal investigations. The later chapters have been in part 
rewritten and all material has been revised in the light 
of recent developments. : 


; Send for copies on approval 


McGRAW - HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York 


Aldwych House, London, W.C.2. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


EXPERIMENTS IN SEX CONTROL 
(Copyright, 1934, by Science Service) 


OnE of the first apparently successful attempts at ex- 
perimental sex control of warm-blooded animals has been 
reported from the zoological laboratories of Indiana 
University. 

Through injection and absorption of female sex hor- 
mones into more than 900 chick embryos, the normal sex 
ratio has been changed from about 50 per cent. females 
to 64.78 per cent. females. With more complete control 
of experimental conditions, it seems possible theoretically 
to control almost without exception the sex of the em- 
bryos. This means sex reversal from male to female. 
The next step in the experiment will be to attempt the 
more diffieult change from female to male. 

The possibility of experimental sex control has long 
been a subject of scientific investigation. Sex reversal 
has been accomplished experimentally in the amphibians 
and other cold-blooded animals but has baffled science 
in its efforts on warm-blooded species, although Professor 
F. A, E. Crew, of the University of Edinburgh, has re- 
ported a female fowl which laid eggs and later produced 
sperm. 

Working for the past two years on the general prob- 
lem of the effect of endocrine gland preparations on the 
development of the chick embryo investigators at Indiana 
University developed a theory of sex control through in- 
jection of sex hormones. They took advantage of the 
known fact that the gonads or sex glands of the chick 
embryo are practically identical so far as structure is 
concerned until about the sixth day of development. At 
that time sex differentiation occurs. Injection of hor- 
mones was started on the third or fourth day, when theo- 
retically the gonad could be changed. The extract was 
inserted into the air chamber at the large end of the egg. 
Absorption was accomplished through the allantois of the 
embryo, a vascular membrane which takes up the extract. 

The heavy percentage of females developing from the 
artificially treated embryos, as compared with the normal 
50-50 ratio, seems indicative if not a proof of sex re- 
versal. In answering the question of why the 900 em- 
bryos of the experiment showed any males at all, it is 
explained that the allantois or absorbing tissue of many 
males develops so late that the extract of female hor- 
mones is not absorbed under the present experimental 
methods. Another reason for failure to bring about 
complete sex reversal is that the shell membranes in 
many cases are so dry as to absorb all of the extract 
before it reaches the allantois of the embryo. 

Continuing the injections after sex differentiation has 
taken place in the chick embryo, it has been found that 
the extract of female hormones produces an abnormality 
in the male glands, but that the change is not sufficient 
to produce reversal, once sex differentiation has definitely 
developed. 


ATMOSPHERE OF THE PLANETS 


Lire on the other planets, with the possible exceptig, 
of Mars, is absolutely impossible. This has been show 
by observations at Lowell Observatory on Jupiter ay 
Saturn which show their atmospheres to consist largely 
of methane and ammonia, deadly gases not widely fou 
on earth. 

Dr. V. M. Slipher and Arthur Adel, of the Lowell 0), 
servatory, Flagstaff, Arizona, have clinched the ary, 
ment by the use of evidence gathered by planetary spy, 
trum photographs taken through telescopes and laboratoy 
spectra of the gases. | 

Ammonia is the familiar stifling, strongly odorous gy 
and methane is the deadly hydrocarbon gas often cally 
firedamp or marsh gas. Violent explosions in coal ming 
result from methane. Ammonia is used in artificial a 


machines. The atmospheres of Jupiter and Saturn nyfl ; 


be visualized as like the interior of a gassy mine. mix 
with an exploded ice factory, all at the immensely | 
temperature of some 220 degrees below zero Fahrenhei, 

If a trip could be taken to Saturn or Jupiter, the gre 
cold and the deadly gases would snuff out life. Aniif 
oxygen were taken along for breathing purposes, the 
would be a terrific explosion as soon as it arrived. Thi 


fact is proof that no oxygen exists upon the two plancijl 


Although Uranus and Neptune, the two planets next & 
yond, are too distant and small to allow as detailed tds 
scopic inspection, their light makes the astronomers fl 
sure that they too have methane-ammonia atmospher 
with no possibility of life. This eliminates four out 
nine planets as abodes of life. 

Pluto, most distant and most recently discoverd 
planet, is without atmosphere because like the earl 
moon, and Mercury, the sun’s nearest. neighbor, it is is 
small and has too little gravity to hold on to gases. 

Venus, with much atmosphere, can not have life unk 
it could exist without water or oxygen and thrive up 
earbon dioxide, the waste product of respiration heres 
earth. 


Life is more likely to exist on Mars than elsewhere ij 


the solar system because it has visible clouds somewil 
similar to those on the earth. The question of the 4 


istence of life-supporting oxygen is in dispute. Jt lq 


water, but less than on earth. There seem to be # 
sonal changes. The temperatures vary from about 6)! 
70 degrees Fahrenheit at mid-day to. far below zer! 
night. Man could not live under such conditions, ™ 
some sort of odd lichens or fungi or strange Mari 
germs might. 

The ammonia-methane composition of the atmospitt 
of the giant and distant planets was first hinted ™ 
two years ago by computations of Dr, Rupert Wild! 
Gottingen, Germany, using Lowell Observatory sp? 
graphic observations. More recently, Dr. Theodore ™ 
ham, Jr., of Mount Wilson Observatory, demonst™ 
conclusively the existence of ammonia. Dr. Slipher™ 
the rich photographic data of Lowell Observatory, wil 
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specializes on observations of the planets. These he com- 
pared with laboratory work at the University of Michi- 
gan on the way light is affected by high concentrations 
of methane. This gas was compressed so greatly that the 
light has a path equivalent to over a mile in length. 

It is possible that Jupiter and Saturn may not have 
solid surfaces. Beeause of the great cold upon them the 
ammonia gas may freeze out in beautiful white crystals. 
One theory is that the different light-colored markings 
upon the two planets are due to great geyser-like well- 
ings of the sub-frigid ammonia crystals. 

. The idea that the gigantic disturbances on the surfaces 

of Jupiter and Saturn are periodic and are in some way 
B ot off by the same unknown cause that influences the sun- 
spots and the aurorae of the earth is advanced by Dr. 
E. C. Slipher, of Lowell Observatory. | 


THE NEUTRON 


# Wuie the newly discovered particle of matter, the 
Sneutron, kas no electric charge that can be detected, it 
fis thought possible that it may be composed of the close 
combination of a positive electric charge, the proton, and 
fa negative electric charge, the electron. If this were true 
the neutron would not be an elementary particle but a 
stable combination of two things already known. 
Professor Alfred Lande, of the Ohio State University, 
E reported to the American Physical Society, meeting in 
fAnn Arbor, that new considerations regarding the mag- 
netic properties of atoms indicate that the negative 
charge is bound to the lighter of two things inside a 
fneutron, while the positive charge is joined to the heavier 
part. Thus the neutron would be a particle which rep- 
esents a working agreement between a proton and an 
electron. 
The principal difficulty in considering a neutron as 
omposed of an electron and a proton comes in a study 
of their weights separately and in combination. The sum 
pf the masses of a proton and an electron would be 1.0072 
plus 00055, or 1.00775. This figure is larger than the 
miass of the neutron, 1.0068, determined experimentally 
y Professor James Chadwick, of the University of Cam- 
ridge, but is smaller than the neutron mass, 1.010, as 
measured in Paris by Irene Curie and her husband, F. 
If 1.010 is correct, physicists have been antici- 
he @e?*ing trouble, for they then would have two atomic 
It MEeJects weighing Jess in combination than their sum 
Dt. Lande’s magnetic considerations, approaching the 
problem from another front, indicate that the neutron is 
Proton plus an electron and implies that the Curie- 


oliot measures of 1.010 for the neutron mass may be 
error, 


DIET REQUIREMENTS OF AN AVERAGE 
MAN 

Dors the average man doing an average day’s work 

eed to get more or less than 3,000 calories in his daily 

let? 

This is one of many questions in the field of nutrition 
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which require further research, Professor Lafayette B. 
Mendel, of Yale University, told members of the Ameri- 
can Home Economics Association, at the recent meeting 
of the society in New York City. 

The 3,000-calorie requirement, now almost universally 
accepted, is based on precise scientific calculation of 
energy requirement made during the war. It is now 
under discussion because of the declining need of energy 
foods in this day of labor-saving devices. In England 
at present some favor increasing the calorie requirement 
to 3,400 with a reduction in the amount of protein foods. 
‘*This gives an incentive for further investigation into 
what’ the real working status of the coming generation 
is to be,’’ Professor Mendel observed. 

Another point requiring further research is the actual 
réle of the vitamins in maintaining health. This is par- 
ticularly important in relation to subacute disorders 
arising from partial rather than complete lack of certain 
essentials of diet. The malnutrition of certain types of 
alcoholism comes under this head. The problem of stor- 
age depots in the body for reserve supplies of vitamins, 
water, fats, mineral nutrients and other substances needs 
investigation. The conditions under which vitamin A is 
stored have already been examined and the results sug- 
gest that much of this vitamin may be destroyed in the 
digestive tract. 

The value of roots, tubers, leaves and fruits is little 
understood. Fruitful field for research also lies in the 
direction of texture of foods, about which dentists are 


particularly concerned at present, and food allergy or. 


sensitiveness. 


ITEMS 


LIGHTNING is to play the title réle in an educational 
motion picture recently released by the General Electric 
Company. With sound features added lightning will flash 
across the silver screen, playing the part of both the 
natural phenomenon and the artificial one generated by 
man. The picture was made to illustrate the method of 
reproducing in the High Voltage Engineering Labora- 
tory the terrific forces of lightning in order to study 
its effects and safeguard life and property. 


Two small boilers, each holding less than eight gallons 
of water, have been found sufficient to drive a 133-passen- 
ger train over a German roadbed at a 68-mile clip. A 
report from the U. S. Department of Commerce indi- 
cates that the reason for this lies in the enormous pres- 
sure generated in these miniature boilers. It is 120 
atmospheres, or approximately 1,700 pounds per square 
inch. In comparison, the working steam pressures on 
some of our largest American locomotives very rarely 
exceeds 250 pounds, while safety valves are usually ad- 
justed to release the load on a boiler at around 205 
pounds per square inch. The steam is delivered to a 
two-cylinder, piston-type engine turning at a rate of 
nearly 2,000 revolutions a minute. The new German 
train is streamlined and of light weight. It is expected 
that steam-driven trains of this type will eventually 
compete with the now popular diesel-driven types. 
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JUST PUBLISHED 


Physical and Chemical 
Changes in Nerve 
During Activity 


By A. V. Hi, W. O. Fenn, R. W. Gerarp and 
H. Gasser, with an introduction 
| by G. H. Parker 


OCCASIONAL PUBLICATION NO. 2 OF THE 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE 


These Publications are issued as supplements to volumes 
of SCIENCE, but are sold separately or as a series. They 
can be bound in at the end of a volume of SCIENCE, or 
they can be bound together as a series of Occasional Papers, 
or they can be bound or filed separately under a suitable 
subject classification. 

This symposium of “Physical and Chemical Changes in 
Nerve During Activity” follows the first publication which 
was the Report of the Committee on Patents, Copyrights and 
Trade Marks entitled “Protection by Patents of Scientific 
Discoveries.” 


32 pages 


Price 50¢ 
Published by 
THE SCIENCE PRESS 


8941 Grand Central Terminal Lancaster 
New York, N. Y. Pennsylvania 


BW rite for Catalog 1370-S 


JAMES G. BIDDLE CO. 
i211-13 Arch Street 
Philadelphia, Pa. 


The Journal of 
Nutrition 
Published monthly by The Wistar In. 
stitute of Anatomy and Biology begin. 


ning with No. 1 of Vol. 7, issued on 
January 10, 1934. 


This journal will continue its same 
high scientific standard under the edi- 
torial management of an internationally 
known group of biochemists and nutri- 
tion experts. 


The Journal of Nutrition is the off- 
cial organ of the American Institute of 
Nutrition. 


Two volumes of 600 pages each will 
be published during a year. Price per 
volume $5.00 domestic, $5.50 foreign. 


Address subscriptions to 


The Wistar Institute of Anatomy and Biology 


Philadelphia, Pa. 


Dialogues Concerning 


Two New Sciences 


Translated by Henry Crew 
and AupHoNsO DE SALvIo 


This volume, for some time out of print, 
has now been reissued. 
Crown 8vo. 300 pages. Bound in boards. 
Illustrated. $2.50 


THE MACMILLAN COMPANY =: 


New York 


LaMotte Combination 
Swimming Pool Testing Outfit 


This outfit offers you an easy way to make you | 
pool the safe, popular place to swim. It is idea! 
for the control of residual chlorine and alkalinity 
in pool waters within the ranges specified by Publi | 
Health Authorities—the ‘tests are simple and ¢4? 
be made quickly and accurately. The unit is com 
pact and portable. 
Price, complete with instructions, $13.00 f.0.). 
Baltimore, Md. 


LaMotte Chemical Products Co. 
418 Light St., Baltimore, Md. 
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UNDER THE EDITORSHIP OF J. McKEEN CATTELL 


SCIENCE 


A weekly journal, established in 1883, devoted to the advancement of the natural and exact sciences, 
the official organ of the American Association for the Advancement of Science. For thirty years 
SCIENCE has been conducted by its present editor, and is now generally regarded as the professional 


journal of American men of science. 
Annual Subscription $6.00; single copies 15 cents. 


THE SCIENTIFIC MONTHLY 


An illustrated magazine, devoted to the diffusion of science, publishing articles by leading authori- 
ties in all departments of pure and applied sciences, including the applications of science to education 


and society. 


Annual Subscription $5.00; single copies 50 cents. 


THE AMERICAN NATURALIST 


A bi-monthly journal established in 1867, devoted to the biological sciences, with special reference 
to the factors of organic evolution. 
Annual Subscription $5.00; single copies $1.00. 


SCHOOL AND SOCIETY 


A weekly journdl covering the field of education in relation to the problems of American democracy. 
Its objects are the advancement of education as a science and the adjustment of our lower and higher 
schools to the needs of modern life. Each number ordinarily contains articles and addresses of some 
| length, shorter contributions, discussion and correspondence, reviews and abstracts, reports and quota- 
tions, proceedings of societies and a department of educational notes and news. 


Annual Subscription $5.00; single copies 15 cents. 


AMERICAN MEN OF SCIENCE 


A biographical direetory. This book is essential for all workers in science and is an invaluable 
work of reference for libraries and for all having relations with scientific men. It contains over 22,000 a 


hames, 
Price: Twelve Dollars net, postage paid. 


LEADERS IN EDUCATION 


A biographical directory of leaders in education along the lines of American Men of Science. This Es 


directory contains over 11,000 names. vey 
Price: Ten Dollars net, postage paid. ‘ae 


THE SCIENCE PRESS 


GRAND CENTRAL TERMINAL, NEW YORK, N. Y. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


GRANITE FROM SANDSTONE AND SHALE 

Rocks that were originally sandstones, limestones and 
slates have been found mysteriously changed by nature 
into granite. This is a most surprising phenomenon, 
since geologists heretofore have classed granite as a type 
of igneous rock that developed from a molten mass of 
material formed at considerable distances below the 
earth’s surface. 

Dr. G. H. Anderson, research geologist of the Cali- 
fornia Institute of Technology, made this discovery in 
the Inyo Mountains of California, during a study of the 
rock material composing the core of the range. 

Batholiths, essentially masses of igneous rock, are com- 
mon to almost every mountain range and invariably are 
composed of granitic rock. Rising from the depths of 
the earth, the molten batholithic material engulfs and 
melts rocks in its path, but solidifies before reaching the 
surface. Other dynamic forces produce shears or fault- 
ing in the crust and eventually uplift a tremendous rock 
mass, forming the mountain with the batholith as its 
core. 

In the Inyo Mountains, during pre-Cambrian time, over 
500,000,000 years ago, sedimentary rocks were being 
deposited in a sea that occupied the present position of 
the range. Since the recession of the sea and the present 
development of the mountains, certain chemical sub- 
stances in solution, emanating from a batholith in the 
earth’s interior, caused alterations and replacements in 
the sediments, making them virtually indistinguishable 
from a true granite. 

Some of the striking features upon which Dr. Ander- 
son based his conclusions are the preservation of the 
apparent bedding of the original sediments, the sedi- 
mentary relics found in the transposed granite, and the 
gradation of remnant sedimentary material into the 
granite. Numerous chemical analyses of different sam- 
ples of the granite combined with petrographic studies 
substantiated Dr. Anderson’s discovery. 


GOVERNMENT SURVEY AS PART OF THE 
EMPLOYMENT PROGRAM 

THE tall steel towers now conspicuous on the landscape 
in many parts of the United States are units in a great 
network of such towers that will eventually cover the 
whole United States so closely that no point will be more 
than twelve and a half miles from such a station. 

They are being used by the U. S. Coast and Geodetic 
Survey in making control surveys of the land. The pri- 
mary purpose of the present plan is to give work to 
unemployed men, but the more ultimate aim is an exact 
knowledge of the lay of the land that will determine 
boundaries of private properties and political units with 
more certainty, preventing much costly litigation. 

The towers are temporary structures. Although they 
may be 100 feet or more high, they are put up in only 
about three hours, and may be dismantled with equal 
speed and facility to move on to the next point where a 
triangulation station is needed. 


Each is a double structure, the outer portion, suppoy, 
ing the observer’s platform and a light, being witho, 
any contact with the inner tower on which the SUrVeying 
instrument is placed. Thus the precise instrument 
kept from any jarring with the movements of the 4. 
server. 

The triangulation method of surveying is based up ¢ 
the scientific principle that if one side of a triangle aj Mm! 
its angles are known, the remaining sides can be cy. 
puted mathematically. The tall towers are erected 4 
enable the surveyors to make observations from oy 
corner of a triangle to another, possibly 25 miles aya, Mima 
Where mountains or hilltops are available, these are use se 
to cut down the height necessary for the tower, but j 
flat wooded land it is sometimes necessary to build thyiimE 
as much as 120 feet tall. 

Each tower is equipped at its top with a light whid 
is observed at other towers. The angles of the triangk 
marked off by the lights are measured precisely with 
scientific instrument, the theodolite. 

By this system, it is possible to measure the distang 
between two points so accurately that the error will pb 
ably be less than five feet in a distance of one huni 
miles. 


ALTITUDE FLYING AND IMPROVED 
WEATHER FORECASTING 


CLIMBING to altitudes of over three miles, Army, Naq 
and commercial pilots for the U. 8. Weather Bureau wi 
now carry instruments aloft with them each day fn 
twenty different airports, on vertical hops to record cm 
ditions in the higher air and give weather experts! 
creased data on which to base their forecasts. 

For the past two or three years commercial pilots hi 
been making observations daily above the clouds, butt 
until the beginning of July, mass analyses of the up 
air have not been conducted on a large scale. 

Each observation pilot has attached to the wing of MMsed | 
plane a meteorograph, an instrument which automaticaling 
records humidity, temperature and pressure. These Sway 
the three R’s in the science of predicting the wit 
eddies and cross currents of that turbulent sea, the 
mosphere. In addition, the pilot notes the altitudes 
the top and bottom of cloud banks, the positions and # 
tudes of rainstorms which pelt down into dry strate 
air and never reach the ground, and local disturba™ 
such as thunderstorms or dust ¢louds. Pilot ballt 
sent up from the ground and watched through p'™ 
telescopic instruments furnish a method of finding 
rately the direction and speed of different layers of 
as the small, gas-filled spheres rise through them. 

The use of airplanes furnishes a striking contr 
the methods of thirty years ago; the principle, how 
is the same. In the days when flying was still 2 ™ 
for conjecture as to its possibility, large box kites 
used. These were about eight feet long and rose ' 
tudes of 10,000 to 18,000 feet, carrying instrumen's 
them. They were primitive from the viewpoint of ul 
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tific precision, and dangerous when they broke loose and 
trailed their piano-wire kite strings along the ground. 
Of the many services, regional and national, which the 
U, §. Weather Bureau accomplishes, Dr. C. C. Clark, 
® acting chief, considers that the use of extensive airplane 
observations at high altitudes will be most important to 
Se -ommercial and military air travel. Pilots will know 
more definitely what lies ahead; they will know 
whether they can climb to a desired altitude without en- 
countering a snow squall or head wind, or whether danger 
lies before them. 


A SIDEROSTAT TELESCOPE 


Wuen Gustavus Wynne Cook, banker, manufacturer 
and amateur astronomer of Philadelphia, wishes to ob- 
serve the stars next winter from his private observatory 
at Wynnewood, he will not have to do it from a cold 

Me observatory, where the temperature inside and out must 
be the same. 

From a steam-heated room he will use a telescope pro- 
jecting horizontally in through one wall, and by means 
of remote electrical controls he will operate a 25-inch 
diameter mirror outside which will reflect the star light 
into the 15-inch lens of the telescope. A series of dials, 
electrically connected to the mirror, will enable him to 
Mell where it points, and to set it accurately to any astro- 
mnomical body within reach. An accurately adjusted elec- 
tric motor, operating in a manner similar to the electric 
clocks that one attaches to the lighting circuit, will keep 
the mirror moving steadily. Thus it will compensate for 
the earth’s turning, and will remain pointed to the star. 

This is called a siderostat telescope, and it is believed 
0 be the first of its kind in the United States. It is now 
reaching completion in the telescope works of J. W. 
Fecker, in Pittsburgh, and it will be installed within the 
hext few weeks. Already Mr. Cook has several other in- 
iruments, including two special telescopes for the study 

f the sun and a 284-inch reflecting telescope. This 
istrument is now in regular use in cooperation with the 
proul Observatory of Swarthmore College. It is being 
ised with a spectroscope in a research program measur- 
ng the speeds at which the stars are moving towards or 
way from the solar system. 
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FAST-SWIMMING SEA ANIMALS 

Ir marine engineers really wanted to increase the speed 
f great ocean liners they would put the ship’s propeller 
i the bow and make it act as a ‘‘puller’’ instead of a 
‘pusher’? as now used. This is the verdict of Dr. Heinz 
judis, after a study of the methods of movement in fast- 
imming sea animals like the penguins, dolphins, seals 
nd sharks, 

All these animals, which gain remarkable speed in spite 
‘ comparatively small effort, have two sets of ‘‘pro- 
lets’? which are the fins in front and rear. But in 
swimming only the forward fins are employed for 
Maight-ahead motion. The tail fin serves mainly for 
ering, 

A ship produces a bow wave, a resonance wave, and a 
tem of stern waves. At high speeds these complicated 
‘ve systems constitute the major part of the total re- 
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sistance. Every propeller, and so also a penguin’s wings, 
according to Dr. Judis, produces a system of waves. But 
when a penguin is swimming fast, the waves produced 
by the wings cancel the bow waves so that the animal 
saves nearly the whole of this resistance. 

Towing tests on a dead penguin made at the Berlin 
Institute of Shipbuilding Research showed that the re- 
sistance decreased the moment that the water began to 
flow over the shoulders of the animal, and the bow wave 
then almost disappeared. 

Dr. Judis equipped a boat with fins and a mechanism 
by which the combined flapping and feathering motion 
of a penguin’s wings could be simulated. The wooden 
fins were of necessity stiff, whereas they should have been 
flexible. But despite this defect the results exceeded ex- 
pectations. The boat propelled by two men made 2.8 
to 3.7 miles per hour. 

For comparison, the boat was also equipped with pad- 
dles, and was driven in each case at 6.2 miles per hour. 
Photographs showed that with the paddles strong bow 
waves were developed, but with the fins they were almost 
entirely absent. 


ACID SEEPAGE FROM COAL MINES 

Like plugging rat-holes to prevent disease contagion, 
it has been found necessary to stop up the entrance to 
over 1,200 abandoned West Virginia coal mines to pre- 
vent the formation of dangerous amounts of sulphuric 
acid in seepage water far underground. 

A recent report to the editors of The Engineering News 
Record states that the concentration of sulphuric acid in 
the small streams and rivers of that region has been 
found sufficiently great to menace the public health. The 
task of plugging over 4,200 mine openings with heavy 
walls of stone and concrete has been undertaken as a 
CWA project under the direction of the U. 8S. Public 
Health Service. 

Engineers of the U. S. Bureau of Mines estimate that 
from one to three years will be required to bring river 
water back to normal conditions, although favorable re- 
sults have been observed from more than 1,2(* mine 
entrances already closed. 

Chemically the reaction that forms sulphuric acid in 
the depths of the earth is quite simple. In most coal 
regions iron sulphide, commonly known as pyrites, is 
present in small quantities. This reacts with the oxygen 
in the air to form sulphuric acid in the seepage water. 
By hermetically sealing up all possible entrances the 
reaction is lessened. 

Engineers investigated the presence of this powerful 
acid in river water when a high mortality of fishes in the 
locality was first noticed. Later it was found that the 
acid was in some cases sufficiently concentrated to cor- 


rode iron boats and metal parts of canal locks near the ~ 


source of seepage, 


DISTEMPER AND INFLUENZA 
POSSIBILITY that the virus causing dog distemper may 
provide man with a new weapon against influenza ap- 
pears in a report of Drs. Adolph Eichhorn and Norman 
J. Pyle, veterinarians of Pearl River, New York, to the 
American Medical Association. 
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Drs, Eichhorn and Pyle found that the virus of human 
influenza apparently makes ferrets immune to attacks 
of dog distemper. Their investigations suggest that the 
two diseases, influenza in man and distemper in dogs, are 
related somewhat as smallpox in man is related to the 
bovine disease, cowpox. 

Vaccination of human beings against smallpox de- 
pends on this relation. Smallpox vaccine is made from 
the virus of cowpox. If distemper and influenza prove 
actually to be related, scientists may be able to develop 
from the distemper virus a vaccine that will protect 
against influenza. So far no successful vaccine against 
influenza has been developed. Drs. Eichhorn and Pyle 
are now working on experiments to determine the possi- 
bilities of producing such a vaccine from the dog dis- 
temper virus. 

Their work so far has been confined to ferrets and 
their discovery that influenza protects these animals 
against distemper was made accidentally. They had been 
using ferrets for routine tests of canine distemper virus, 
when they decided to study an influenza virus obtained 
from human cases of the disease by the British investi- 
gators, Wilson Smith, C. H. Andrews and P. P. Laidlaw. 
The virus produced influenza in ferrets, just as the Brit- 
ish investigators had reported. It was, however, a sur- 
prise to find that the ferrets after recovering from an 
attack of influenza were immune to the distemper virus 
given for the routine tests of the latter. 

Claims have been made before now that influenza and 
distemper are related; but so far no definite proof has 
been presented of the identity or relationship of these 
viruses. Drs. Eichhorn and Pyle believe that their ex- 
periments strongly point to such a relationship. 


THE CAUSE OF ALLERGIC DISORDERS 


A NEw theory of the cause of hay fever and similar 
allergic disorders was presented to the recent meeting of 
the American Medical Association by Dr. Reuben L. 
Kahn, of the University of Michigan. As Dr. Kahn sees 
it, these diseases are not due to a special sensitiveness 
of certain persons to the pollens or other offending sub- 
stances. Instead it is due to overactivity of the defensive 
forces of these persons’ bodies which protect them 
against invading disease germs. 

It may be that in some persons these defensive forces 
become over-zealous about guarding against foreign in- 
vaders of a protein nature. They may fail to distinguish 
between harmful invaders like the pneumonia germ and 
innocuous substances like plant pollens and horse dander. 

The body tissues respond to invaders by a complicated 
process, the first step in which is an anchoring of the 
invader at the point of entry. The second step in the 
process is an attempt to kill the enemy on the spot; this 
is a process of inflammation which may be very uncom- 
fortable for the individual being protected. 

The sneezing, nose-running and eye-watering of the 
hay fever sufferer may be such an inflammatory process. 
The consequent discomfort may be a necessary evil in 
overcoming a cold or similar infection of nose or throat, 
but it is an unnecessary evil in the case of hay fever. 

The fact that many persons inhale the same plant pol- 
lens without ill effect seems to show that in themselves 
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they are not harmful and that the symptoms they some. 
times cause result from a mistake by the tissue Suardian, 
of the body. 

The mistake, Dr. Kahn suggests, is the result of moj. 
ern living conditions. Enclosed homes and large group 
contacts in the office, factory, classroom and theaty § 
may lead to over-stimulation, particularly of the 4 
fensive forces in the nose and throat, by constant boy, 
bardment with disease germs, 


ITEMS 

BaTHING rheumatic joints of hands, feet, wrists anj 
ankles in hot paraffin is a valuable means of treating 
these conditions in arthritic patients, Dr. Bernard Lay. 
don Wyatt, of Tucson, Arizona, has reported to th 
American Congress of Physical Therapy. The parafiy 
bath enables the physician to apply greater heat to th 
painful, crippled joints than is possible with solution 
packs, foments, oils or radiant heat, Dr. Wyatt explained 
The reason seems to be because a tiny insulating spay 
forms between the patient’s skin and the inner layer of 
the paraffin coating which he gets over his hands or fee 
when the paraffin bath is used according to Dr. Wyatt 
method. The insulating space helps the patient to a-§ 
dure very high temperatures. The high temperatuy 
causes an increased supply of blood to the affected pat iim 
which relieves the pain and stiffness and enables thf 
patient to move his joints more freely. 


Cop-LIVER oil, best known for its ability to prevent cfr 
eure rickets in children and to hasten their slow conwfim |: 
lescence from infectious diseases, has found a new w 
as a dressing for wounds. This new use for the familiz 
oil was discovered by Professor Lohr as a result of thre I 
years of experimenting with thousands of cases ati 
hospital in Magdeburg. Combined with other fats 
make a semi-solid ointment, cod-liver oil speeds up ti 
healing of wounds, apparently giving just that {ily 
that makes all the difference between sluggish and quid 
recovery. Whether or not the speedier healing is a resil 
of the high concentration of vitamins A and D in the il 
Professor Liéhr does not know, though he considers it 
possibility. He says the new ointment is no panatt 
and should not be used indiscriminately. He uses iti 
selected cases, pasting on to wounds, sores and ulcers 
layer so thick that the overlying dressings do not com 
into contact with the raw, tender surfaces of the woul 
thus eliminating pain when the dressings are changed. 


PossisLe existence of another hitherto 
vitamin, with ability to prevent hemorrhage, is see! 
experiments just reported by H. Dam of the Biochet 
ical Institute of the University of Copenhagen. ‘tid 
fed an experimental diet developed a disease very ™™ he 
like scurvy, the chief feature being extensive inte : 
hemorrhages, Mr. Dam reported in a note to the Brit 


scientific journal, Nature. Large doses of anti-sl 


vitamin C in the form of lemon juice and ascorbic # 
did not have any effect on the disease. But a diet ™ 
sisting entirely of cereals or seeds plus salts prev! 
the occurrence of the hemorrhages. ‘‘The cause of ® 
disease,’’ concluded Mr. Dam, ‘must therefore be +4 
ficiency in an antihemorrhagic factor different ™ 3 
vitamin C and occurring in cereals and seeds.’’ 
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New McGraw-Hill Books 


A Study of Crystal Structure and Its Applications 


By WHEELER P. Davey, Research Professor of Physics and Chemistry, Pennsyl- 
d vania State College. International Series in Physics. 695 pages, 6x9, il- 


lustrated. $7.50 


i /ae A thorough, practical, teachable text that aims 
in fe to train the student to (1) perform in the labo- 
fe ratory actual experimental work on crystal 
«fe structure and its applications, and (2) read 


with understanding and profit the increasing 
literature on the subject. Emphasis is placed 
on the applications of crystal structure prin- 
ciples and technique. 


‘@ Electron Tubes in Industry 


+ By Keirn Henney, Associate Editor, Electronics. 490 pages, 6x9, illustrated. 


$5.00 


Presents the fundamental principles involved 
mm in the use of all the various, electron tubes 
femployed in industrial operations; 7. e., the 
amplifier, rectifier, generator, grid-glow and thy- 
tof ratron, cathode ray, voltage and current regu- 
wie lator, ete. The author describes in detail the 


413 pages, 6x9, illustrated. $3.00 


This well-known text is intended for students 
who have completed a year of college physics 
and desire further knowledge regarding elec- 
tricity and magnetism. As in previous editions, 
the principles involved are amply treated and 


eologic Structures. 


\ pioneering text and field book that deseribes 
eologic structures and shows the applications of 
he principles of mechanics to their interpreta- 
in. In the new edition speculative discussion 


multifarious applications of the vacuum tube 
and the photocell, such as motor control, labo- 
ratory measurements, power transmission, ele- 
vator leveling, counting, sorting, grading, color 
matching, chemical and mechanical measure- 
ment and process control, ete. 


Electrical Measurements in 
Theory and Application. 


By ArtHur Wuitmore Situ, Professor of Physics, University of Michigan. 


New third edition 


the student is led to reason out the relations be- 
tween the various quantities rather than to 
memorize a formula. In the new third edition 
much of the text has been rewritten to bring it 
up to date and to make the subject clearer. 


New third edition 


By Batey Wiis, Professor Emeritus of Geology, Stanford University, and Rosin 
Wiuls. 544 pages, pocket size, fiexible, illustrated. $4.00 


of theories has been eliminated, and the arrange- 
ment changed to make the book more practical 
and more logical. The numerous diagrams, sec- 
tions, and maps are a feature of the text. 


Send for copies on approval 


‘7 330 West 42nd Street, New York 


MCGRAW - HILL BOOK COMPANY, INC. 


Aldwych House, London, W.C.2. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SCIENTIFIC EQUIPMENT OF THE 
STRATOSPHERE BALLOON 


WirH a last minute check-up of instruments all but 
complete on July 13 and only favorable weather condi- 
tions needed for the departure of the stratosphere balloon 
Explorer, the intricate problems which face Captain 
Albert W. Stevens and Major William E. Kepner on their 
forthcoming ascension become clear. 

Before the appearance of this note the two men will 
probably have taken off in a floating laboratory hopeful 
of conducting enough scientific tests to keep a university 
staff busy for months, and at the same time have a 
world’s altitude record to think about. With a ton of 
instruments as their companions on the flight, Stevens 
and Kepner will be part of what might be called a scien- 
tifie Christmas tree, for apparatus will cover the inside 
and outside of their gondola, hang by long ropes from 
beneath the balloon and be attached in every conceivable 
place. 

Each day at the Stratocamp of the National Geo- 
graphic Society-Army Air Corps expedition new appa- 
ratus has arrived for installation on the balloon with the 
hope of solving different scientific riddles. Now the situ- 
ation has almost reached the state where the adventurers 
are beginning to wonder if they can operate all the 
apparatus. 

Thirteen major objectives have already been outlined 
for the flight not including the sought-after altitude rec- 
ord. They are: 

1. Collection of stratosphere air samples at many 


levels. 
2. Taking of complete temperature and barometric data 


from the ground to the highest point attained. 
3. Aerial photographs to check curvature of the earth, 
also the customary barometric system of measuring alti- 


tude. 
4. Cosmic ray data with both electroscopes and Geiger- 


Muller counters. 

5. Wind velocity measurements. 

6. Check of solar radiation intensity. 

7. Photographs of the sun’s spectrum. 

8. Determination of ratio between sky brightness and 
sun brightness; color of sky at high altitudes. 

9. Tests on actinic effect of light. 

10. Effects of altitude on radio transmission. 

11. Effect of radiation, both solar and cosmic, on fruit 
flies as check on possible mutations. 


12. Same for spores. 
13. Technical problems of balloon navigation. 


While much of the apparatus is automatic, it can be 
seen that Captain Stevens and Major Kepner will not be 
idle during their hours in the air. 


TEMPERATURE OF THE STRATOSPHERE 


EXPLORING the stratosphere by means of explosions set 
off on the earth’s surface is one of the new methods of 
gaining information about this region without leaving 
the ground. The experiments are described by Dr. Kurt 
Wolcken, of the University of Gottingen, in Forschungen 
und Fortschritte. 

It has often been observed, Dr. Wolcken writes, that a 


great explosion can only be heard within a radius of a 
to 100 miles. Beyond this limit there is a ring of silence 
and then another zone, where the sound can again }, 
heard. There is a skip zone for the sound just as ther 
is for short radio waves. 

Two theories have been proposed to explain the phe. 
nomenon. One is that the effect is due to the increay 
in wind velocity which occurs with the height. Sound js 
more often heard to the east in winter and to the wes 
in summer, and other correlations with wind velocity anj 
direction have been noted. 

Another theory is that the effect is due to a rise in 
temperature in the upper stratosphere, but there is » 
experimental evidence in its support. Sounding balloon 
have.seldom risen above 20 miles (the record is 22 miles), 
They have shown that the temperature diminishes t 
about minus 67 degrees Fahrenheit at a height of § 
miles, and then remains sensibly constant up to the great- 
est heights reached. Moreover, it is difficult to see why 
there should be a rise in temperature at greater heights, 


unless the upper layers of the stratosphere are for som J 


reason more strongly heated by the sun’s rays than the 
lower layers. 

To test this temperature theory, experiments were mat 
in the polar regions during the polar night 1932-33, 
Twenty-eight explosions were set off, using 13,500 pounds 
of explosives. The return sound was heard despite the 
fact that the sun’s rays had not reached to air at a heigit 
of 65 miles for six weeks. The delay in the sound wa 
about the same as in middle Europe, so that the sou 
must again have reached this height before return 
earthward. 

The conclusion drawn was that if there is a rise 2 
temperature in the upper stratosphere, it can not be dt 
to the sun’s rays. It might be due to the cosmic ray 
or to the ozone layer. 


DESTRUCTION OF TREES BY THE DUTCH 
ELM DISEASE 


FInE old elm trees, of which the eastern states are # 
justly proud, are now succumbing to a renewed attack of 
the Dutch elm disease at the staggering rate of 2004 
day. 
The ravages of this affliction have become so sezidil 
that Congress appropriated $150,000 now being used fa 
the work of checking the blight. Already the dea 
knell has rung for 3,027 shade trees in the region aroult 
New York. 

The greatest loss has been suffered by New Jer 
where the mortality of elms to date is 2,456. And ead 
day new cases of the disease are discovered. The ony 
check which has been found is to chop down and bu§ 
the trees the moment tests have shown them to be ™ 
fected. 

The Dutch elm disease first appeared in 1920 in Be 
land. It waged a destructive war against Europea? ™ 


and then proceeded to cross the ocean in the holds “% 
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ships carrying elm logs for the furnitude industry. It 
made its first appearance in a flank attack in Ohio three 
years ago, but not seriously as only nine elms were felled 
and immediate action checked further damage. 

In the last few months, however, it has stabbed the 
heart of the elm region around the port of New York. A 
small bark beetle, Scolytus, carries the infection in the 
form of a fungus known as Graphiwm ulmi which attacks 
the smaller twigs and withers whole branches of the tree. 

None of our native elms seems to be immune, although 
an oriental variety is not infected. This tree, imported 
from Asia, can nevertheless be a harborer of the disease 
and should also be destroyed if it is found to be bearing 
the fungus. 

When queried as to whether this epidemic will have the 
terrible effects of the blight which years ago stilled the 
whistles of so many chestnut vendors, the investigators 
of the U. 8S. Department of Agriculture state that it is 
equally serious from its present aspect. Whether a whole- 
sale slaughter of elms will take place in the future can 
not yet be foretold. 


CORN AND THE CHINCH-EUG 
CounT round one in favor of King Corn in his battle 
against Kid Chineh-Bug. With the able seconding of 


| farmers and scientists, the most vicious onslaught of the 


boring-in enemy of the principal grain crop of the coun- 
try has been stopped. The fight now enters the second 
round, with no predictions good for much, though the 
odds seem to favor corn again. 

When the oats crop, the chinch-bug’s first training- 
table, began to dry up in the early summer heat, the 
insects started their regular invasion of the cornfields. 
Here they were met by trenches, barriers of creosote oil, 
and pit-traps in which they could be burned or crushed. 


f In general, throughout the whole corn belt of the Mid- 


west, alert farmers supplied with ammunition by state 
and federal authorities kept their fields free of the crawl- 
ing hordes. Practically all the chinch-bugs that tried to 
get into the corn were blocked out, and subsequently 
destroyed. 

Now the crawling stage of the first brood of the bugs 
has ended. The survivors that did not attempt direct 


F assault on the corn have grown their wings and flown 


over the barriers. They are at present feeding in re- 
duced numbers in the corn, but not doing it appreciable 
harm, 

Their real threat will come after they have bred, for 
their offspring are the insects that will survive the winter, 
lurking in stubble and in the weeds and grasses of the 
fence rows, to be ready to make a fresh attack next year. 

This renewed threat will be met by cleaning up the 
felds, plowing the stubble under, and where practicable 
by burning the growth along the fence rows. 

Principally, however, the question whether 1935 will be 
another bad ehinch-bug year will have to depend on the 
winter weather. January and February may be the Mid- 
Western farmer’s best friends, as they were once Russia’s 
best generals, when Napoleon retreated from Moscow. 
But if the winter months turn out to be too mild, the 
thinch-bug war will have to be renewed next summer. 
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Chinch-bugs have spread over territory far to the north 
of their usual range, due to a succession of hot, dry sum- 
mers in the past few years. In Iowa, for example, they 
normally oceur in troublesome numbers only in the ex- 
treme southwestern corner of the state and to some extent 
across the southern tier of counties. At present they are 
rated as ‘‘bad’’ well up into central Iowa, as far north 
as Des Moines, and reported ‘‘present’’ clear up into 
the northeastern section, though not reaching to the ex- 
treme northeastern corner of the state. 


EPILEPSY IN AN IDENTICAL TWIN 


A PERSONALITY study of identical twins, only one of 
whom suffers from epilepsy, throws new light on the 
hereditary constitution of those subject to this disease. 
The case of these sisters, young girls strikingly similar 
in appearance, one of whom has been stunted mentally 
and in personality by the disease, has been reported to 
the American Neurological Association by Dr. Walter 
Freeman, of the George Washington University. 

Physically, one of the girls might be the mirror image 
of the other, except that the epileptic patient is about an 
inch and a quarter shorter than her sister. They are 
similar in color of eyes and hair, skin texture, shape of 
ears and hands, tone of voice, and even in a peculiar 
characteristic fluttering of the eyelids and marked readi- 
ness to burst into tears with slight provocation. They 
have also followed very similar careers, both starting in 
the same occupation. Both are married—and to the same 
type of individual. 

But the personalities and mental abilities show signifi- 
cant differences. Since they are identical twins with ex- 
actly the same hereditary make-up, scientists may be 
justified in assuming that the healthy sister presents a 
picture of what the other girl might have been had she 
not developed epilepsy. And their similarities in tem- 
perament throw light on what are the fundamental con- 
stitutional factors—the X-factor—present in the indi- 
vidual who is subject to epilepsy. 

Both girls are intensely religious. As children they 
played at being hermits, and spent hours in church pray- 
ing. Both are deeply affected by beauty in art and 
music. And both are decidedly self-centered and ego- 
tistical. 

Mental tests show the healthy sister to be ten points 
ahead of her twin in intelligence quotient; she is alert 
and capable while the patient is rather dull. The healthy 
girl has also spent her spare time in study and has quali- 
fied for a superior position. The patient is meticulous 
about following instructions in detail, but is content to 
spend her spare time in light reading or desultory con- 
versation. 

The outstanding feature in the personality of both 
girls is self-centeredness. This and the supersensitive- 
ness of both girls may be underlying characteristics of 
the epilepsy-prone person, according to Dr. Freeman. The 
strong religious tendency might also be characteristic of 
the epileptic personality, as many have previo. ‘y held, 
or it might be a result of the early training of the girls. 
Other character traits of the epileptic, such as the dull- 
ness of mind, explosiveness of temper, performance by 
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rote of instructions, which have previously been thought 
a part of the epileptic personality, are really effects 
either of the original injury to the brain which caused 
the epilepsy or of the repeated ‘‘insults’’ to the brain 
from the epileptic attacks. 


PLANTS THAT DEFY DROUGHT INA 
DESERT 


DrouGHT and heat mean nothing to a few species of 
extra tough plants that grow in a unique desert composed 
of drifting dunes of pure gypsum crystals. 

Two hundred seventy square miles of these drifting 
gypsum erystals constitute the area known as the White 
Sands of southern New Mexico. These dunes are so white 
that it is almost impossible to avoid the impression that 
they are fifty-foot snow drifts. This illusion tends to 
weaken, however, when the thermometer registers 100 in 
the shade that isn’t there. Studies of the adjustments to 
these peculiar conditions are now being carried on by 
Professor Fred W. Emerson, of New Mexico Normal Uni- 
versity. 

The gray or brownish dunes of impure quartz sand 
found in arid lands and along the shores of lakes or seas 
make hard conditions for the growth of plants, but these 
drifting piles of gypsum sand add new difficulties to 
plant life. Chemical tests show that there is not more 
than perhaps 2 per cent. of impurities in the gypsum, 
thus introducing difficulties in absorbing sufficient 
amounts of nitrates and other essential soil nutrients. 

As in all drifting sand, there are only a few species of 
plants that are able to grow upward fast enough to keep 
from being covered by the advancing dunes. In the 
White Sands there are only six species that commonly 
succeed in the moving sand. They are a cottonwood, 
rabbit brush, aromatic sumac, a shrubbery pennyroyal, a 
yucea and that peculiar gymnosperm, Ephedra. — 

Some of the individuals of species that usually grow 
to be only shoulder high under ordinary conditions grow 
forty or fifty feet upward through the dunes. All of 
these develop numerous roots under the sand. 


ITEMS 


THAT the health of the country is not so good this year 
as it was last is shown by a study of the figures of 
life insurance companies and of the U. 8. Census Bureau. 
1933 was an all time record year for good health and 
officials of the Metropolitan Life Insurance Company 
consider 1934 ‘‘by no means an unsatisfactory year 
from the standpoint of public health.’’ Yet up to the 
end of May the cumulative mortality rate was 4.4 per 
cent. higher than for the same months of 1933, and, 


according to the U. S. Census Bureau’s records for 86 


leading cities, the death rate up to the week ending June 
2 was 5.1 per cent. above that for the corresponding 
part of last year. Deaths from measles and whooping 
cough were twice the number recorded last year. There 
have also been increases in the death rates for cancer, 
heart disease, diabetes, cerebral hemorrhage, chronic 
kidney disease, pneumonia, accidents and automobile 


accidents. 


VOL. 80, No. 2064 


ENCKE’s coMET, most frequently returning of the, 
visitors from space, has been picked up for the first tin, 
on its present visit to the sun’s neighborhood. The qj. 
covery was made by Dr. Hamilton M. Jeffers, of Lig, 
Observatory. One of the most reliable of all comets ., 
well as shortest in period, Encke’s comet has been 9}. 
served to make its return every three and a third yea, 
for more than a century. It is now very faint and visi), 
only through the largest telescopes. It is a diffuse spo 
of light without a tail. It was seen at just about th 
place in the heavens that computations made months ag) 
indicated that it would appear. Details of the ry. 
discovery of this comet have been relayed through Har. 
vard College Observatory to astronomers throughout the 
world. 


Wuite Dr. Sven Hedin, one of Sweden’s best know 
scientific adventurers, is reported in the hands of Chinese 
bandits, other Swedish explorers are making ready for 
expeditions to distant fields. Crown Prince Adolf, who 
ranks as one of Sweden’s leading archeologists, will se 
out for Bagdad in the autumn to take part in exeayn- 
tions in Mesopotamia. An ethnologist of the Swedish 
National Museum, Henry Wassen, is making ready to 
sail for South America, to continue studying the Chae 
Indians of Colombia, a work begun by the late Erland 
Nordenskiold. The geologist Professor Hans Ahlmam 
will join with Professor Sverdrup to observe glaciers 
in the interior of Spitzbergen. And four Swedish zool- 
gists are setting out for Brittany, to continue experi- 
ments with the eggs of sea-urchins, in research expected 
to throw valuable light on phases of evolution. Among 
Sweden’s scientific representatives already abroad is 
Dr. Carl T. Hammarlund, who is studying potato 
plants in the mountains of Chile and Peru, in the hope 
of discovering a potato more resistant to frost and ir 
sects than potatoes now grown in Sweden. In India, 
Dr. Walter Kaudern is making biological studies and 
seeking rare orchids, with the mission of bringing back @ 
their seeds for the King of England. 
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ACTING as an overcoat not only for the tree but als 
for any insect pests that may be harbored beneath it, 
the thick bark of western pine trees protects both then 
selves and the pests, according to Dr. F. P. Keen, of the 
U. 8S. Department of Agriculture. Temperatures from 


15 to 35 degrees below zero are not uncommon durig ay 2 
the winter in regions where this pine grows, but the ir . thi 
sects are not killed. On comparing the temperatur « . 
beneath the bark with the air temperature, one half-inch 
of bark was observed to cause a difference of 8 degrees, * " 
a one-inch bark a difference of 18 to 21 degrees, and # * | 


two-inch bark a difference of 29 degrees. With the it 
ternal temperature that much higher than the air te 
perature the bark-beetle mortality from the cold, thoug! 
increasing with the decrease in temperature, is especial) ™ 
severe below 17 degrees; but this internal temperatul 
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is not frequently reached in the case of deeply hide ben 
nating beetles. The insect mortality, Dr. Keen 
is 55 per cent. at 11 degrees, 64 per cent. at 14 degre — 


and 73 per cent. at 17 degrees below zero. 
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PAPERS PRESENTED AT THE INTERNA- 
TIONAL SPECTROSCOPY CONFERENCE 
AT THE MASSACHUSETTS INSTI- 
TUTE OF TECHNOLOGY 
proressor J. Stuart Foster, of McGill University, 
nd Professor Jacob Cholak, of the University of Cin- 
innati, in a report made before the Second International 
pectroscopy Conference held at the Massachusetts In- 
titute of Technology, pointed out that lead may be de- 
«ted in the human body in a tenth the usual time for 
neh a test by means of the spectroscope. The spectro- 
ope is a fine optical instrument for examining matter 
y studying the light given off when electrons are hurled 
nto the atoms of which it is composed. While quali- 
stive determination has been possible for some time, 
Exact qualitative measurement has been exceptional with- 
ut the use of the spectroscope. Both investigators also 
inted out that chemical analysis heretofore used re- 
nires anywhere from 10 to 14 days while the spectro- 
Ropic analysis is possible in a period varying from 24 
}48 hours. This method also requires less tissue for 
Me test. Professor Foster explained that the tests are 
lade by a comparison of the intensity of the lead spectra 
ith that of magnesium in the same sample being tested, 
} this case, an amount of spinal fluid. Using known 
ad concentrations to add to the spinal fluid and estab- 
shing a relation between the above ratio and the lead 
centration, it is possible to detect one hundred mil- 
mth gram of lead per cubic centimeter. Professor 
bster hopes to apply this method to the study of lead 
a possible cause of multiple sclerosis. 


ForECASTING death by means of spectroscopic investi- 
ption of the blood of patients was reported by P. and P. 
omte du Noiiy, of the Pasteur Institute, who did 
@t attend, but communicated their report to Professor 
eorge R. Harrison, of the Massachusetts Institute of 
hnology, chairman of the conference. Analyzing over 
000 samples of the blood of men, horses and sheep, it 
bs found that eurves plotted by a spectroscopic ex- 
hination of the serum and white plasma of the blood 
ow remarkable constancy, ‘‘so great that they can be 
ally superimposed ‘on each other.’? When departures 
m this general curve are noted, it is stated, it can be 
ely interpreted as an indication of pathological dis- 
thances, Such alterations are rare and seem to corre- 
hid to fatal eases. ‘‘ Alterations in the curves,’’ ac- 
Ming to the report, ‘‘ must correspond to very deep 
‘nical modifications affecting the chromophoric (color) 
‘ents which belong to very stable chemical groups. 
#tan’s death, which followed in 24 hours, was pre- 
ted. He was partly paralyzed, owing to a malig- 
it tumor of the spine, with metastases in the lower 
m nd urinary infection. He was expected to live, 
Never, for many months. 


Uvrious facts about the germination of lettuce seed 
reported by Lewis H. Flint, of the Bureau of Plant 
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Industry, U. 8. Department of Agriculture. Comparing 
the sensitivity to light of the lettuce seed to that of the 
average photographic film, he said that red, yellow or 
orange light accelerates the germination process while a 
blue or green light tends to inhibit this. Only four sec- 
onds’ exposure to light is necessary to start germination, 
but light is essential to the process. 


A NEw kind of porphyrin, the basic substance in the 
red coloring matter of blood and also of chlorophyll, the 
green coloring matter of plants, is leading to the conclu- 
sion that plants and animals may have sprung from the 
same ancestor in the beginning of evolution. Dr. Calvin 
R. Coulter, of Columbia University, described his in- 
vestigations of porphyrin with a spectroscope. Porphyrin 
was extracted from cytochrome, a substance found in 
nearly every living thing dependent on oxygen. Com- 
bining porphyrin with various metals, Dr. Coulter was 
able to produce light spectra which he could analyze in 
his spectroscope. By reducing the temperature to that 
of liquid air, however, over 300 degrees below zero 
Fahrenheit, more detailed and clearer spectra were ob- 
tained. Dr. Coulter pointed out that the spectroscope 
is now useful for studying living matter almost as easily 
as it has previously been possible to study inanimate 
things like metals, gases and liquids. 


Wuy do some bees turn into queen bees and others 
into workers? The reason may be that the body of the 
queen bee contains the element manganese and no sodium 
while the worker bees have plenty of sodium. This is the 
report of Professor Ramon Ricard, of the Faculté 
Cathoiique des Sciences, France. Dr. Ricard used the 
spectroscope to analyze the light given off by different 
kinds of bees when their bodies are ignited and so dis- 
covered the chemical elements in their composition. An 
interesting aspect of his work lies in its similarity to that 
carried on at the Johns Hopkins University where it was 
found that the removal of manganese from the diet of 
mother rats resulted in a decrease in the interest shown 
by the rats for their young. 


NEw dyes, resistant to fading by light and washing, 
are being developed by studies of the colors which they 
absorb when light is passed through them, according to 
Professor Wallace R. Brode, of the Ohio State Univer- 
sity. By analyzing the light absorption of dyes, Pro- 
fessor Brode is investigating the causes which make them 
decompose. He believes that it is a photo-chemical reac- 
tion, and he hopes to be able to predict from the ab- 
sorption spectrum of a dye its exact structure. In that 
ease we should be able to synthesize dyes and make 
exactly what we wish. 


L. G. 8. Brooker, of the Eastman Kodak Co., described 
the technical methods of creating photographic plates 
sensitive to all colors of the visible spectrum and parts 
of the infra-red region also. In an illustrated lecture he 
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showed the difference in the final picture obtained with 
color-sensitized plates and the kind now in ordinary use. 


INVESTIGATIONS OF CANCER 
(Cabled and Copyright, 1934, by Science Service) 


WITHIN seemingly normal cells of human bodies, there 

is always a virus capable of causing cancer. Whether or 
not the disease develops depends upon whether a physio- 
logical ‘‘trigger,’’ in the form of mechanical or chem- 
ieal irritation, sets free the virus. This new theory of 
cancer with evidence for its support is presented by Dr. 
C. H. Andrewes, of Great Britain’s Medical Research 
Council. 
Dr, Andrewes’s report to the Royal College of Surgeons 
appearing in the Lancet is commended by the editor as 
‘‘by far the most comprehensive survey’’ of the subject 
yet presented. 

When irritants initiate malignancy, Dr. Andrewes be- 
lieves, no virus enters the body. It has always been 
there, dormant, pending the trigger mechanism which sets 
off the malignant process. Such mechanical balance 
would explain the gradations from benignancy to ex- 
treme malignancy which are seen in tumors. 

The development of cancer is seen as somewhat analo- 
gous to the formation of fever blisters. A mere rise in 
body temperature, such as caused by a fever, is enough 
to cause fever blisters in about every other person so 
afflicted. The herpes simplex virus seems to be liberated 
by the heat and causes the face eruption. 

Dr. Andrewes’s theory, according to the editorial, con- 
firms the fact that cancer is not infectious in the con- 
ventional sense. In other words, although caused by a 
filtrable virus it is not infectious like infantile paralysis, 
for example, which is also caused by a filtrable virus. 

Many cancer students have thought that mammalian 
cancers are an apparently different class of tumors from 
the filtrable fowl tumors, but Dr. Andrewes does not agree. 
He thinks the two kinds are really alike. The only way 
in which filtrable tumors of birds differ from eancers of 
men and other mammals lies in the fact that the causative 
agent of the fowl tumors can be demonstrated apart from 
the cells it normally inhabits, he concluded from his in- 
vestigations. 

The causative agents of cancer have properties so like 
those of the known viruses that excluding them from 
the virus group is unjustified, in Dr. Andrewes’s opinion. 
The natural history of other viruses readily explains the 
production of tumor growth phenomena, he stated. Many 
viruses multiply within the cells of the body and once 
they have got into these cells they can not be neutralized 
by external antibodies. 


A POSSIBLE NEGATIVE PROTON 

To explain why the central nucleus of many kinds of 
atoms sometimes spins one way and sometimes the other, 
a new kind of entity within the atom has been postulated, 
tentatively called a negative proton. 

The negative proton is still unfound but physicists all 
over the world are on the lookout for it. It would have 
the same mass as the cores of hydrogen atoms—the pro- 
tons—but would have a negative charge of electricity 
upon it instead of the customary positive charge. 
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The existence of such a particle is suggested by Dr 
S. Tolansky, of the Imperial College of Science, London 
in a report to Nature. 

Only a few weeks ago Professor George Gamow, from 
the Polytechnical Institute, Leningrad, U. S. Big 
gested to members of the American Physical Society 
meeting in Ann Arbor, that a negative proton wou be 
most helpful in explaining many of the difficulties , 
garding the stability of certain atoms like beryllium, 
which are now made to undergo artificial radioactivity 

The original prediction of the negative proton can yim 
credited to Dr. Carl Anderson, of the California Ing, 
tute of Technology, who in March, 1933, suggested thy 
the emission of positrons from an atom struck by high 
energy radiation might be due to the break-up of, 
neutron by the impact. In the collision a positron wou 
come off and a negative proton should remain within ie 
atom. If an electron came off when a neutron broke y Cg 
an ordinary positively-charged proton should remain jo 
side. 

Basically the negative proton enters atomic physi 
because there is a growing suspicion that the neutrg 
may be composed of two different arrangements of par 
which are externally indistinguishable. The neutron; 
the so-called non-electrical particle because whated 
charges it contains are so closely bound that there is, 
observable external field. 

It seems now as though a neutron may be compos 
of a close union of a proton and an electron wha 
charges equalize one another; or it may be composed of 
negative proton and a positive electron where again th 
opposite charges neutralize each other. Both these ne 
trons would have the same weight and the same lack 4 
external charge. They would be hard to tell apart una 
they were split apart, but after such a break-up the org 
inal composition would, of course, no longer exist. 


DINOSAUR REMAINS IN WYOMING 
(Copyright, 1934, by Science Service) 


Eieur gigantic prehistoric animals, dinosaurs ‘li 
roamed lakes and swamps of 125,000,000 years ago, hat 
been discovered by Dr. Barnum Brown, curator of fos 
reptiles of the American Museum of Natural Histo 
New York, some 25 miles east of Greybull, Wyoming,! 
the foothills of the Big Horn Mountains. Enough bol 
have been uncovered to cause Dr. Brown to feel t 
‘‘we have stumbled upon one of the greatest fossil mil 
in the paleontological history of America.’’ 

At present the dinosaur remains are simply 4 |4 
pile of loose bones, but when assembled eventually § 
museum exhibits their skeletons will probably show 4 
the sauropod dinosaurs, believed to belong to a hithe 
unknown species, ranged in size from 25 to 40 feet 
length and from 10 to 14 feet in height. They ¥ 
salamander-like creatures. 

Dr. Brown, as head of the American Museum-Sinel 
dinosaur expedition, has been excavating in the vill 
of Keyhole Canyon since the early part of June and ti 
excavations are now producing dramatic and surprisl 
results. For Dr. Brown had only expected to find" 
sauropods instead of eight. 

date we have uncovered enough bones 
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over a seventy- by sixty-foot site,’’ stated Dr. Brown, 
B to feel satisfied that we have at least eight sauropod 

remains before us. Others may be buried under this 

ayer of bone or near it. The bones are not articulated, 
hardly even associated, but they are so unusually well 
preserved that the task of reconstructing them will be 
quite easy. For one thing, they are entirely free from 
the iron and erystal deposits which frequently make the 
matter of cleaning and restoring fossil bones a herculean 
and almost impossible task. While I have nothing defi- 
nite to base this statement on, I somehow feel that we 
have only seratehed the surface yet and that we have 
stumbled upon one of the, greatest fossil mines in the 
paleontological history of America. We have at least 
£50,000 pounds of fossil bones in sight and one of the 
things that worries us is to preserve them from the ele- 
ments long enough to get them out of the ground and 
carted to Greybull, which includes a ten-mile journey 

S over narrow and rough mountain trails. 

Owing to the important nature of Dr. Brown’s discov- 
ery, he has, for the time being, sidetracked previous 
plans to continue this summer his search for further 
fragments of the ‘‘bantam dinosaur’’ he discovered 
mrear Harlowton, Montana, last summer. 


ITEMS 


An expedition of twelve scientific men mostly from 
eastern universities, and headed by Professor Leslie Spier, 
of Yale, have arrived in southern Oregon to study the 
picturesque Modoe Indians. Professor Spier is already 
known for his researches and published works on the 
Indians of this region. The Modoes are historically 
fanous for their frequent conflicts with white immigrants 
earlier decades, in which many atrocities were reported 
n both sides. After the Modocs ceded their territory, 
mid moved to the Klamath reservation, they still were 
restive for their old homes, and their determined efforts 
to return there led to the Modoe War of 1872. Pro- 
fessor Spier’s study of the manners and customs of this 
ndependent-minded people is to be sponsored Ly the 
hockefeller Foundation, and is directly under the Lab- 
matory of Anthropology at Santa Fé. 


BrrorE engineers pour in water to create an artificial 
ake at the great Bonneville dam on the Columbia River, 
i archeologist will.make the last attempt to explore the 
iy land for signs of prehistoric Indian life. Herbert 
®. Kreiger, of the Smithsonian Institution, Washington, 
. C., has come West to make the search for Indian re- 
lains, The region is of particular interest in ancient 
Mcrican events because the Columbia River Valley was 
te of the natural highways along which migrating 
ect Soups of people of Asiatic origin would presumably 
‘ee pushed their way down into the United States. 


ZINC is a necessary part of animal diet Drs. Gabriel 
erirand and R. C. Bhattacherjee have reported to the 
ris Academy of Sciences. Their conclusion is based on 
Midies of mice. Baby mice as soon as they could be 
‘arated from their mothers were divided into two 
oups. To one group was given food entirely free from 
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zinc, to the other the same food to which a minute quan- 
tity of zine had been added, one part in fifty thousand. 
The first group did not thrive from the start. They be- 
came thin, emaciated, lost their hair, and died from va- 
rious ailments after an average life of 17 days. The 
second group survived for an average life of 64 days. 
Post-mortem examinations of this group showed that 
about a fifth of the zine administered had been incor- 
porated in the body tissues. All the mice had the proper 
amount of vitamins. But without zine they quickly died. 


Insects, like other classes of animals, are fatally af- 
fected by prolonged exposure to temperatures over 104 
degrees, and the Mediterranean fruit-fly, erstwhile menace 
to Florida agriculture, is no exception, according to Drs. 
Hugh H. Darby and E. M. Kapp, formerly entomologists 
with the U. 8. Department of Agriculture. All stages of 
the fly are adversely affected by that temperature, they 
say, with adults and young pupae being all killed in 
less than seven hours and the old pupae and larvae in 
13 and 17 hours, respectively. The other extreme is also 
fatal, the young pupae dying in 15 days at 40 degrees 
and in about 30 days at 50 degrees. The temperature of 
104 degrees is critical for many types of animals with 
the lethal effect of the heat being more pronounced as 
the temperature advances. At 112 degrees, they found 
that no larvae were still alive in mango pulp that had 
been exposed to that temperature for four hours. 


IRREGULARITIES on a polished metal surface are now 
transformed into sound by a needle and amplifying ap- 
paratus similar to a victrola, according to a report in 
Metals and Alloys. When the need!e passes over the sur- 
face it encounters minute hills and valleys which set up 
vibrations on a diaphragm. A very smooth surface would 
emit a very high note as the ridges are small and close 
together, while a coarse surface would give out a bass 
note. A method for determining the same thing was 
developed several years ago in France. This made use 
of the photoelectric cell and is considered by Dr. P. R. 
Heyl, of the National Bureau of Standards, to be a 
slightly more accurate gage of smoothness, but the ap- 
paratus involved is somewhat more complex. Light was 
focused on a surface and its reflection directed on a 
photoelectric cell. Variations in the resulting current 
indicated the ridges and hollows. 


AT temperatures of red and yellow heat that come to 
within a few hundred degrees of their melting points, 
carbons and tool steels are now being studied micro- 
scopically. A special furnace-like apparatus, developed 
at Harvard University by Dr. B. A. Rogers, now research 
associate at the National Bureau of Standards, is being 
applied by M. Vacher, of the bureau, in looking at the 
austenitic grains, which determine the hardness of carbon 
steels, while the metal is at a temperature of about 1,700 
degrees Fahrenheit. Carbon dissolved in steel at high 
temperatures forms particles of materials which are some- 
what different from the matrix surrounding them. These 
substances were first. discovered by Sir Roberts-Austen 
and received his name. Since then others have been 
found. 
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ACCESSORIES 


for Dark Ground 
Illumination by | 
Incident Light 


Micro Catalog 476 describes this and 
other new equipment for the exami- 
nation of objects by reflected light. 


EPI CONDENSER 
WwW 


With triple revolving nosepiece, bright and dark 
field illuminating device, azimuth diaphragms, 
color filters, three 8-volt lamp bulbs ... $47.00 


Achromatic Objective 5.3 n.a. 0.14 with concave mirror 1 $18.00 Prices f.0.b. N. ¥. 
9 na.0.30 “ 26.50 
$131.00 l rep 
CARL 
485 Fifth Avenue 728 So. Hill Strect 
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New McGraw-Hill Books 


olloid Chemistry 


By ArtHurk W. THomas, Professor of Chemistry, Columbia University. Inter- 
national Chemical Series. Ready in August | 


clear, logical, and thoroughly up-to-date colloids as well as inorganic dispersions. Every- 

eatment which attempts, as far as possible, day techniques are carefully reviewed ; chapters 
account for colloid interactions on a simple on soaps and carbohydrate colloids are included ; 
ystalloid basis. The text embraces the bio- and proteins and emulsions are fully covered. 


jentification of the Commercial Timbers of the United States 
By Harry P. Brown, Professor of Wood Technology, and AuLexis J. PANsHIN, 
Research Assistant, New York State College of Forestry, Syracuse University. 
American Forestry Series. 217 pages, 6x9, illustrated, $3.00 

resents information which will enable the stu- minute characters. The text contains separate 

mt to identify the commercial timbers of the illustrated keys based on gross and minute fea- 

mited States by (1) characters visible to the tures, as well as descriptions of the woods by 

iked eye and with the hand lens, and by (2) _ species. 


he Physical Basis of Things 


By Joun A. Enprinez, Professor of Physics, University of Iowa. International 

Series in Physics. Ready in August 
picture of the physical world as seen by the the ideas which, evolving from the older kinetic 
dern physicist. The book explains, with em- theory, have culminated in the new atomic 
asis on conerete illustration, the meaning of theory of today. 


ospecting for Gold and Silver 


By Eros M. Savage, Mining Engineer. 307 pages, 44x7, flexible, illustrated. 
$2.50 


| phases of prospecting are covered in this and operating a mine. Elements of mineralogy 
bple, practical new book. Concise explana- and petrology, surveying, camping, mining law, 
is are given of mining facts, field methods, etc., are also dealt with. The treatment is par- 
d the procedures required in locating, staking, ticularly suitable for elementary courses. 


he Breeding and Improvement 


of Farm Animals. ew second edition 


By Victor ArtHurR Rice, Professor of Animal Husbandry in the Massachusetts 
State College. McGraw-Hill Publications in the -Agricultural and Botanical 
Sciences. 516 pages, 6x9, illustrated. $4.00 


ngs out clearly the application of genetics covering advances in endocrine control of sex 
teproduetive physiology to practical animal manifestations, artificial induction of mutations, 
ding. The revision includes new material cytological demonstration of crossing over, ete. 


Send for copies on approval 


CGRAW - HILL BOOK COMPANY, INC. 


| 330 West 42nd Street, New York Aldwych House, London, W.C.2. 
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SCIENCE NEWS D 


Science Service, Washington, D. C. 


EXACTNESS OF SPECTROSCOPIC 
MEASUREMENTS 


AccurRAcY comparable to that required to measure the 
distance from New York to Chicago with an error of at 
most about three inches was ascribed to the spectroscope 
at the second annual International Spectroscopy Confer- 
ence meeting on July 21 at the Massachusetts Institute 
of Technology. 

Dr. Ralph A. Sawyer, of the University of Michigan, 


_and Dr. William F. Meggers, of the National Bureau of 


Standards, told the 150 scientists assembled that the 
spectroscope is undoubtedly the most accurate instru- 
ment of its kind known to science. The super-sensitivity 
of the instrument is better appreciated when it is realized 
that instead of measuring a distance of 1,000 miles, the 
distance from New York to Chicago, the spectroscope 
measures distances of approximately one eight-thou- 
sandths of an inch. 

In measuring wave-lengths the Angstrom, defined as 
one one-hundred-millionth of a centimeter (there being 
roughly two and one half centimeters in an ineh), is 
used as a unit. Dr. Sawyer said that with the spectro- 
scope in measuring wave-lengths of approximately 5,000 
units, accuracy to one part in twenty million had been 
attained. Scientists have measured wave-lengths to eight 
significant figures, measuring with accuracy one ten- 
thousandth of these tiny Angstrom units. 

Scientists, however, are not yet satisfied and feel that 
there is a need of even a higher degree of accuracy. Dr. 
Sawyer expressed the opinion that with improved equip- 
ment and the finer technique that is being steadily de- 
veloped, this need will be fulfilled within a relatively 
short time. 

This need is particularly felt at present in measuring 
ultra-violet and infra-red wave-lengths. In visible light, 
fairly satisfactory standards of measurement have been 
established. Discussing this point, Dr. Sawyer said he 
believed that increased dispersion jin the use of the spec- 
troscope would aid in eliminating the various types of 
interference which now hinder the establishment of satis- 
factory standards. 

Dr. Meggers described his work with the so-called noble 
gases, argon, neon, xenon and krypton. He illustrated 
his lecture with lantern slides of the spectra of. these 
gases which he has photographed. He explained their 
remarkable clarity as compared with other spectra shown, 
as due to the fact that these gases are composed of 
heavier atoms. 


AN ELECTRON MICROSCOPE 


A MICROSCOPE which uses electrons instead of light ' 
rays to ‘‘see’’ tiny objects has been developed by Dr. 
E. Ruska and reported in the Zeitschrift fiir Physik. By 
magnification in two stages a device has been developed 
capable of enlarging the apparent size of things some 
10,000 times. The maximum magnification usually pos- 
sible with ordinary optical instruments is 3,500 times. 
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Whether electrons or light rays are used in 4 mia) 
scope they must be brought to a focus. For electro, 
magnetic field is used for this purpose since the electra, 
charge makes it react in a magnetic field. 

The electron microscope has theoretically a regoiy, 
power a thousand times greater than that of a microg, 
using light, because the wave-length corresponding ty , 
electron is a thousand times shorter than that of ording 
light. But to realize this power, strongly converging, 
short-focus objectives are required. Glass lenses ¢ay y 
be used. Electric or magnetic fields take their place y 
bend or converge the electron streams just as lenses bg 
or focus light rays. 

One could use a series of low power objectives , 
after the other in a series of stages. But this wool 
make the microscope unduly long and cumbersome, 
development of a high power magnetic objective that) 
give a magnification of 10,000 diameters in two stage 
therefore a considerable step in advance. 


STANDARDS FOR X- AND GAMMA-RAY 
INTENSITIES 


Suacestions for standardizing measurements of 1g 
and gamma-ray intensities which should aid medicals 
ence in the treatment of cancer by radiation were: 
vanced by Dr. Gioacchino Failla at the fourth Inia 
tional Congress on Radiology meeting in Zurich. |] 
Failla is chief physicist at Memorial Hospital in 
York City and one of five American delegates t{ 
congress. 

At present the proper doses of x-rays can be é 
mined with considerable accuracy, but deciding o | 
right dose of gamma-rays from radium is less ceri 
In practise, rule-ofthumb tests known from experi 
often serve as a gauge by which the conflicting and # 
tered observations of many investigators are judged 

The present unit for measuring x-ray and gammi 
intensities, according to Dr. Failla, is the roentge 
R unit. Two ray beams are now compared by the aml 
of ionization, or atmospheric electricity, which they 
produce in a small air chamber at fixed distances ! 
the source. 

For x-rays, where the lengta of the waves is 10 
short, the method works with some success. For gail 
rays, having much shorter wave-length, the ionim# 
method of determining intensity does not work 9% 
This is due in part, Dr. Failla said, to the fact that’ 
really needs to be known about a gamma-ray beam 3 
effect on body tissues. 

What science now tries to do is to take ionizatio 
duced in air and apply the results to tissue which # 
times more dense. For x-rays this discrepancy 
make little difference but it does matter for the ™ 
penetrating gamma-rays. 

Dr. Failla suggests that the intensity of gam™* 
be determined by the ionization they produce in liq 
rather than in gaseous air. Liquid air and huma? "Millar ¢ 
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, not differ greatly in density. It is to be hoped that 
nditions could thus be achieved approximating more 
sely those found in actual treatment. 


WATER LEVELS OF RIVERS AFTER THE 
DROUGHT 


Tue unparalleled drought in the midwest, soon to enter 
.fth month, is showing up in the water-levels of the 
sat rivers—the Mississippi, the Missouri, the Arkansas 
4 the Red—which are approaching new low marks at 
Bany stations. 

At the Little Rock river gauge, on the Arkansas, read- 
gs are the lowest in the history of the station. The 
adings, prosaically entered on Weather Bureau tables 
minus 3.2 feet, reflect what is happening in the 
53,000 square miles of land drained by the river above 
i8 point. 

AtSt. Louis, where river height records go back seventy- 
ur years to 1860, the gauge reading is the lowest for 
e month of July in the history of the station. And the 
ne statement holds for the past four months of March, 
pril, May and June. 

The Mississippi and its tributaries (principally the 
issouri) above St. Louis drains 691,000 square miles 
land now drought-stricken. 

#At Shreveport, Louisiana, on the Red River, levels are 
m for July but a bit above the all-time low recorded in 
pvember, 1932. 60,000 square miles of land are drained 
the Red River at this point. 

M. W. Hayes, of the River and Flood Division of the 
eather Bureau, pointed out that low levels taken in- 
xriminately throughout the year do not necessarily 
tan drought, for at many stations low marks come in 
p winter months when the particular stream under con- 
eration may be frozen as well as its tributaries. Low 
wks for summer months do have great significance, 
wever, 

‘Gauge readings of very low stages,’’ Mr. Hayes said, 
mre a guide to the volume of water passing down a 
er, but they are not an infallible guide simply because 
b cross-section area of a river often changes either be- 
use of silting.or erosion.’’ Frequent discharge obser- 
tions, or measurements of the amount of water carried 
2 river, are a better guide. 

The Great Lakes reflect the dry spell in lower levels. 
ly Lake Superior is higher than the 10-year June 
erage, 

The U. S. Lake Survey Notice to Mariners of the War 
partment for June lists Lakes Michigan and Huron 
159 feet lower for that month than the average level 
June during the last 10 years. Lake Erie is 1.89 feet 
& by the same standard. Lake Ontario is 1.96 feet 
wer, 

low lake-levels bring trouble for certain harbors whose 
mal depth of water is only slightly greater than the 
Pest draught lake steamers. A drop of one foot some- 
eS means that a large boat may be unable to maneuver 
Hperly in the harbor. 


AMEBIC DYSENTERY GERMS 
Taz cysts which transmit amebic dysentery can be 
ted out of water by the usual filtration methods used 
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to purify water supplies, according to tests conducted 
at the Chicago Experimental Filtration Plant. 

That chlorination is not a practical method of freeing 
the water from these organisms has been found by Dr. 
Bertha Kaplan Spector, of the U. 8. Public Health Ser- 
vice, and John R. Baylis and Oscar Gullins, chemists of 
the Chicago Department of Public Works. Chlorine and 
chloramine kill the cysts, but the amount necessary is 
more than could be used in a public water supply. Chlo- 
rine is more effective than chloramine. 

The outbreak of amebice dysentery in a hotel in Chicago 
last fall and the possibility that it was caused by con- 
tamination of the hotel water from an unknown source 
emphasized the importance of knowing more about 
Endamoeba histolytica, the organism that causes the dis- 
ease. It is particularly important to know more about 
this germ’s life outside the human body, how it is trans- 
mitted and means of ee the public from in- 
fection. 

Cysts were used for the tests of water purification 
methods because they are generally considered the trans- 
mittable stage of the organism. Waste material con- 
taining these cysts was added to samples of water which 
were then treated with aluminum sulphate to coagulate 
the solid matter and filtered through rapid sand filters 
of a size and type found in many- filtration plants 
throughout the country. All cysts were removed from 
the water by the treatment. 


ITEMS 

CHICKEN feathers may come into the market disguised 
as fountain pens, buttons, and various novelties now 
made from other plastic materials if the research carried 
on at Iowa State College becomes commercialized. Im- 
mense quantities of chicken feathers are produced every 
year. Many of these are utilized in such well-known 
articles as pillows and feather beds, but large quantities 
go to waste. Research work in the Chemical Engineer- 
ing Department of Iowa State College has shown that 
these feathers may dissolve in caustic soda and then be 
thrown out of solution in a new form by acids. This new 
material may be molded to any shape and hardened by 
formaldehyde. The finished material is said to be fairly 
hard, very elastic, an excellent electrical insulator; re- 
sistant to water, heat, dilute acids and alkalies. Some- 
what similar plastics are being made commercially from 
milk casein. 


Aquatic flowers on a strictly land plant is the botan- 
ical paradox described by Dr. Alexander F. Skutch, who 
is now working in Guatemala. The flowers of one species 
of the plant known as Heliconia develop totally sub- 
merged in a pool of water held within the tight-fitting 
fleshy leaves just below the flower cluster. In this pool 
of water, Dr. Skutch states, the buds develop, protected 
from the surrounding fluid by equally tight-fitting petals. 
When the time for pollination comes, the tips of the 
flowers are above the surface of the water. Humming- 
birds serve instead of bees or other insects as the agency 
of pollen dissemination. Following their visit, the fruit 
starts to develop, also submerged. When the fruit is 
ripe, it is carried above the water by the elongation of 
its stalk, 
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The Journal of 
Nutrition 


Published monthly by The Wistar In- 
stitute of Anatomy and Biology begin- 
ning with No. 1 of Vol. 7, issued on 
January 10, 1934. 


This journal will continue its same 
high scientific standard under the edi- 
torial management of an internationally 
known group of biochemists and nutri- 
tion experts. 


The Journal of Nutrition is the offi- 
cial organ of the American Institute of 
Nutrition. 


Two volumes of 600 pages each will 
be published during a year. Price per 
volume $5.00 domestic, $5.50 foreign. 


Address subscriptions to 


The Wistar Institute of Anatomy and Biology 


Philadelphia, Pa. 


RHEOSTATS 


UR improved type Jagabi Rheostats 

are appealing especially to those 
users of fine-adjustment current-regulat. 
ing devices who are primarily influenced 
by design, quality of workmanship, rugged. 
ness and performance.. There are fou 
sizes and 76 different ratings—carried in 
stock. 


Please write for new Catalog 1370-S. 
JAMES G. BIDDLE CO. 


| ELECTRICAL SCHENTIFIC INSTRUMENTS | 
6200-83 Ancn Srrect, Pa. 


LaMOTTE OUTFIT 


for determining 


Available Potash in Soils 


A complete portable outfit for use in the field 
or laboratory in studying the potash require- 
ments of various soils, Tests may be reliably 
performed without any special training on the 
part of the user. Results are given in pounds of 
potash per acre. Price, $15.00 .f.0.b. Baltimore. 


LaMotte Chemical Products Co. 


418 Light St., Baltimore, Md. 


Protect Your 


Laboratory Tops 


from Acids and Moisture 


Endorsed by the leading labora- 
tory furniture manufacturers. 


LABTOP SEAL 


Price: 5 Ibs. $3 For te. and Soapstone Tops 

. Paste form—no waste. . Will not peel, flake or 

. Cleans, polishes, protects. crack away from top. 

. Resistant to stains, acids, 7. Easily applied with cloth. 
alkalies and reagents. 8. Black in color. 

. Avoids complete refinish- 9. Adds years of service to 
ing or replacement. your equipment. 

. Eliminates gummy, sticky, 10. Reid resistant — water- 
dirty tops. proof. 

CAMPBELL COMPANY, bt 48, KEWAUNEE, Wis. 

Specialists in Laboratory Maintenance 


Kewaunee builds into every 
piece of Kewaunee Laboratory 
Furniture a priceless Plus-Value 
that is the result of a quarter 
of a century’s experience in de- 
sign and construction. Besides 
pe good and 
goo construction, ewaunee 
Furniture is pedagogically cor- 
rect, increases student capacity 
of classrooms, has wide utility and provides time-saving im? 
ments. 

Today leading educational institutions everywhere recognite § 
superiority of Kewaunee Furniture and use it in their class 
Careful buyers have come to demand that plus-value found of 
Kewaunee Furniture. 

If your schools need new Laboratory, Domestic Science, Vs 
tional or Library Furniture, write for the Kewaunee 
Prices. Engineering service free if desired. 


C. G. Campbell, Pres. and Gen. Mer. 
115 Lincoln 8t., Kewaunee, Wis. 
Eastern Branch: 220 E. 42nd St., New York, N.Y: 
Mid-West Office: 1614 Monroe 8St., Evanston, 
Offices in Principal Cities 
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| Just Published 


MANUAL OF THE 
SOUTHEASTERN FLORA 


(ILLUSTRATED) 


Being Descriptions of the Seed-Plants growing naturally in 
North Carolina, South Carolina, Georgia, Florida, Alabama, 
_ Mississippi, Tennessee and Eastern Louisiana 


By JOHN KUNKEL SMALL 

This Manual replaces the author’s Flora of the Southeastern United 
States, published in 1903 (second edition 1913), for the Southern States 
east of the Mississippi River. It embodies the results of continued explora- 
tion and study, thus bringing up to date our knowledge of this floral region. 

The Manual is the only complete illustrated work on the flora of the 
Southeast by a recognized authority. 

In addition to analytical keys to the various plant groups, and descrip- 
tions of the orders, families, genera, and species, regional or altitudinal 
and geographic distribution, there are xxii+1554 pages and over 1500 
illustrations, one illustration of a species of each genus. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE ORIGIN OF MEN 
(Copyright, 1934, by Science Service) 

Homo sapiens, or man as we know him, has lived 
longer on the face of the earth than science has hitherto 
supposed. He rose from among the other primates 
toward the geologic age known as Miocene. This makes 
him some 10,000,000 years old. 

Discussion on man’s place among the primates pre- 
sented to the International Congress of Anthropological 
and Ethnological Sciences meeting in London indicate 
that scientific opinion based on new facts and researches 
tends to the acceptance of these ideas. 

The Oxford anatomist, Professor W. Le Gros Clark, 
emphasized the paramount importance of American re- 
search on the anatomy of the foot and explained that Dr. 
Dudley J. Morton, of the College of Physicians and Sur- 
geons, Columbia University, finds in the structure of the 
foot the strong suggestion that the human stock diverged 
from the anthropoid line of evolution when the common 
ancestors of man and other primates were little larger 
than the modern gibbon, a relatively small animal to be 
seen in most zoological gardens and belonging to the same 
Simiidae family as the chimpanzee, gorilla and orang- 
utan. 

The Neanderthal man, whose remains have been found 
plentifully in Europe, is no longer regarded as imter- 
mediate in evolution from the troglodyte apes, and man’s 
resemblance to the gorilla is not attributed to the acci- 
dent of parallel evolution upward from a remote common 
ancestor. 

Of great interest to those who are attempting to puzzle 
out man’s origin is the espousal by Sir G. Elliot Smith 
of Dr. L. 8. B. Leakey’s conclusion that the anthropoids 
branched from the parent stem as early as the Oligocene 
epoch, the geologic time preceding the Miocene. Dr. 
Leakey has investigated extensively fossil beds abounding 
in animal remains near the shores of Lake Victoria in 


‘Kenya, East Africa, and he offered his discoveries, 


Kanam and Kanjera men, as very early types. 

Dr. William K. Gregory, of the American Museum of 
Natural History, joined with Professor G. Pinkley, of 
the University of London, in putting the Wadjak man, 
discovered in Java in 1889, into a new niche in human 
prehistory. This human type is known from a few fos- 
sils collected by Dr. Eugene Dubois, also ‘‘father’’ of 
the famous Pithecanthropus ape-man of Java. Dr. Du- 
bois considered Wadjak man as a forerunner of the mod- 
ern aboriginal Australians, but Professor Pinkley con- 
cluded from a study of the teeth that Wadjak man, 
instead, foreshadows the Mediterranean type of man 
which has played a much more important part in the 
world as we know it to-day. 


COSMIC RAY EXPEDITION TO MT. EVANS 


BATTLING extremes of temperature and high gales 
on the summit of Mount Evans in Colorado, members of 
the department of electrical engineering of the Massa- 


chusetts Institute of Technology have completed succag. 
fully the first field tests of the largest cosmic ray met, , 
ever constructed. 

The object of the expedition, sponsored by the Carnegie bs 
Institution of Washington, was to test the meter jn , 
wide variety of atmospheric conditions. The mete; 
weighing 3,200 pounds, is one of a new type designed 
by Dr. Arthur H. Compton, and built im the physic fil m 
laboratories of the University of Chicago. 

The heart of the apparatus is a large sphere of |eqj 
at whose center is a small chamber containing argon p 


compressed to a pressure of 750 pounds to the squar e 
inch. The apparatus has an automatic photographi 
recording device and is compensated for changes in tey. 
perature and atmospheric pressure, 
The device is one of seven being built for a world-wide @ 
survey which will be carried on by the Carnegie Instity. r 
tion over a period of five years. It is expected thes 4 
heavy meters will operate continuously for the full period i Z 
of five years. With them it is hoped to learn more about 
the nature of the mysterious and powerful cosmic rays “ | 
which continually bombard the earth. 
Dr. Compton believes that the results of this investi- *t 
gation will enable the correlation of variations in the in- « 
tensity of the cosmic radiation with solar or sidered i 
time, variations in the intensity of the earth’s magnetic a 
field, the sun-spot cycle and other phenomena. - 
The expedition to Mount Evans was under the leader 1 
ship of Professor Ralph D. Bennett, of the department af & 
electrical engineering at the Massachusetts Institute of % 
Technology. He was accompanied by Gordon S. Brow Ip 
and Henry Rahmel, of the same department. 5 
Preliminary observations were made on the campus of S 
the University of Denver and at Echo Lake at an eleva 
tion of 10,600 feet. The apparatus was then taken % DP 
the peak of Mount Evans, 14,120 feet above sea-level ™ 
where the barometric pressure is 18 inches, and all tlt ing 
extremes of summer and winter weather may be expéti fate 
enced in the space of a few minutes. _ se 
The apparatus is now on its way to Dr. Compton’ On 
laboratories at Chicago, where it will be calibrated wil inten 
the second machine, now in the process of constructilg 
ECLIPSE OF THE SUN _ 
For the second time this year, August 10, the moon = * 
pass in front of the sun, producing ain eclipse of “ 
body. The eclipse will be seen from.South Africa, i ‘8 
no expeditions from other parts of the world have 3” 
there to observe it. This is an annular eclipse. £4 ws P 
though the moon will come squarely in front of the 1 : ~ 
the corona, the sun’s outer layer, visible at a total eclip™ ia, 
will not appear. 1 
There are three kinds of eclipses. The least impor!” is 
scientifically, is a partial eclipse, when the moon iow 


partly covers the sun, making it appear something | ¥ 

a cookie with a piece bitten out. 
A total eclipse, the kind at which valuable observa™ 

ean be made, occurs when the moon passes directly 


¢ 
Lay 
Ag 
ay 
4, 
is 


avaust 10, 1934 


tween the earth and sun, and over the region traversed 
by the moon’s shadow. The bright disk of the sun is 
completely eovered. But the moon’s distance from the 
earth varies each month, as it makes a complete circuit 
in its orbit around the earth. Thus, on August 8, it was 
in apogee, or farthest from us, at a distance of 252,510 
| mies. On August 23, it will have moved more than 
95,000 miles closer, and will be only 226,650 miles away. 
This is called perigee. : 

Of course, when farthest from the earth, the moon ap- 
pears @ little smaller than when closest—smaller, even, 
than the apparent diameter of the sun. Therefore, when 
an eclipse oceurs near apogee, the moon does not com- 
pletely cover the sun, and even though it may come di- 
rectly in front, there is a ring of sunlight visible around 
the dark lunar disk. This is what happens on August 10. 
The phenomenon is ¢alled an annular eclipse from the 
Latin word ‘‘annulus,’’ a ring, referring to the ring 
of sunlight seen while the eclipse is at its height. The 
oly astronomical observations that can then be made 
are those to determine the exact time that the moon comes 
in front of the sun, in order to check the moon’s motion. 

The two-hundred-mile-wide path through which the 
eclipse may be seen crosses Angola, Rhodesia and Mozam- 
bique, and will be at its height there about 3:00 a. M., 
eastern standard time. For people in this region, the 
sun’s light will seem to have a peculiar color, because 
the light that comes to us from the outer edge of the 
sun is yellowish, and the inner part more bluish. In an 
annular eclipse the inner part is covered. Over all of the 
southern half of Africa, a partial eclipse will be seen. 

The next total eclipse that will be available for astro- 
nomical observations will occur on June 19, 1936. It will 
be visible along a path crossing Turkey, Siberia and 
Japan. 


SCIENTIFIC RECORD OF THE STRATO- 
SPHERE EXPEDITION 

Two complete and valuable scientific records have been 
salvaged from what at first appeared to be a hopeless 
langle of wrecked instruments in the gondola of the ill- 
fated balloon explorer of the National Geographic-Army 
Air Corps stratosphere expedition. 

One film record is the complete history of cosmic-ray 
intensity measurements from one of the detectors. The 
other is a record of temperatures in and out of the 
gondola, sun and sky brightness, the time of each mea- 
surement and the tilt of the gondola during the entire 
fight. 

Finding these two valuable records spurs the hope that 
‘kewhere in the pile of twisted instruments now being 
shipped to the headquarters of the National Geographic 
‘ciety there may be other useful records. 

With the diseovery of the two new records the sum 
tal of results now obtained for the flight include: 

l. Salvage of the large spectroscope and its scientific 
tords. This is the instrument which hung on a cable 


below the gondola and was released on its own parachute. 
*. Recovery of part of the records taken on two other 
‘pectroscopes imside the gondola. 
3. Recovery of both barographs for recording air pres- 
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sure and hence the altitudes attained during the flight. 
The high elevation as given by both instruments is 60,613 
feet—only 624 feet below the official world’s altitude 
record made on the 1933 flight of Commander Settle and 
Major Fordney. 

4. Proof that a stratosphere balloon can be built whose 
gondola is livable at extreme heights and that automatic 
instruments of the type employed worked perfectly. The 
pneumatic, automatic valve atop the balloon bag worked 
perfectly at all times. 


RADIO FOG NAVIGATION 


ScIENTIFIC men in America are finding it difficult to 
see how the new invention of Marchese Guglielmo Mar- 
coni for the blind navigation of vessels in a fog differs 
greatly from any of several ultra-short-wave radio 
beacons used in landing airplanes by blind flying. In 
fact, the case of blind navigation by radio beams for 
ships seems less difficult, for it is really a two-dimensional 
problem, while the aviation case is one of three dimen- 
sions. 

So far as first reports indicate, the essential of the 
Signor Marconi’s new development is to use two radio 
transmitting sets located on buoys 300 feet apart, one 
on either side of the ship channel. The incoming vessel 
finds, with instruments, the halfway mark between the 
two transmitters where the signal intensity is the same 
from both sources, and then sails along the line of signal 
equality. All the master of the vessel has to do is to 
watch a pointer and keep it centered. As an added aid 
he has a loudspeaker nearby from which there issue two 
notes, one of low and the other of high pitch. The line 
of the channel is found when these two notes are of the 
same intensity. 

Airplane landing beacons used in America apply a prin- 
ciple comparable with that of Marconi. Two transmit- 
ters, which may give off either short- or ultra-short-waves, 
are located at the landing field. They project radio 
beams at an angle with the ground. The pilot finds his 
line of equal intensity, just as in the Marconi case, and 
then ‘‘rides’’ down the line of slope. Not only is he 
guided as to left and right (as in Marconi’s system) but 
also is kept informed regarding up and down, i.e., whether 
he is above or below the invisible, sloping radio line. 

In marine navigation, where two ships both wish to use 


a channel beam at one time, collisions are avoided by 


having each ship keep its path two degrees to the star- 
board, or right, of the center line. Then the ships may 
pass one another with a reasonable amcunt of clearance. 

If Marconi uses the comparison of two notes of differ- 
ent pitch to determine his line of the central channel, he 
is going back to old principles, for it has been demon- 
strated that it is more difficult for the ear to compare 
two different notes for the same intensity than it is to 
compare two notes, each of the same pitch, coming from 
different sources. 

Until the Italian inventor publishes the details of his 
work in scientific journals it will be difficult to pass 
satisfactory judgment on the research. At first glance, 
and using only the present press sources of information, 
the invention does not appear to use principles not now 
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known. And by the same picture the work does not ap- 
pear to solve a problem as difficult as those already en- 
countered in aviation. 


FOREST FIRES 

LIGHTNING and excessively dry conditions throughout 
the Northern Pacific States were responsible for over 100 
forest fires during the week ending August 4. 

High winds fanned one blaze of 3,000 acres near Cur- 
lew, Washington, into a roaring furnace covering 18,000 
acres. Another fire originating in Canada crossed the 
border over a three-mile front and entered Coleville Na- 
tional Forest near Vulean Mountain. Nearly a thousand 
men from C. C. C. camps and the neighboring region 
fought the two conflagrations. 

Lightning storms caused 45 fires in the Wenatchee 
National Forest alone. Of the 25 that were burning in 
the Chelan Forest, three were reported as class C, which 
means that over ten acres were burned. These three have 
laid bare a total of 780 acres of heavily wooded land- 
scape. 

Conditions in region one, the northern Rockies in Cen- 
tral Idaho and Montana, were reported on August 1 as 
still critical. Koniksu, Kootenai, Selway, Bitterroot and 
Clearwater National Forests all have fires. All but one 
in Koniksu and Kootenai are controlled. In Clearwater 
Forest a fire raging over 8,000 acres was still burning 
on August 1. It was, however, reported to be well- 


tnanned with C. C. C. crews. 


Snoqualmie National Forest, in Washington, has suf- 
fered severely from 19 fires. One burned off 1,500 and 
another 3,000 acres of big timber. 

The Forest Service has not as yet computed the extent 
of the damage done in the West. Reports up to the pres- 
ent time, however, show that this year is heading for a 
record of destruction from forest fires. Already the 1934 
toll points to a 66 per cent. increase over the average for 
the past three years. 

The regions that are being ravaged by numerous out- 
breaks are very sparsely populated. They are watched 
over by look-out stations on the tops of mountains, but 
the number of isolated blazes is so great that all the 
available men are occupied attempting to bring the larger 
fires under control. 


ITEMS 

Two skilled California Institute of Technology work- 
men have started the largest optical job since the 100- 
inch mirror was completed for the world’s largest tele- 
seope on Mount Wilson. Preliminary grinding of the 
120-inch pyrex mirror to be used in testing the final sur- 
face of the 200-inch ‘‘eye,’’ shortly to be recast at 
Corning, N. Y., is under way. By spring it is expected 
the surface of the dise will be ground flat to within a 
hundred thousandth of an inch of perfection. Prelimi- 
nary grinding is to continue until bubbles on the surface 
are removed. Machinery weighing between 40 and 50 
tons is used to prepare the mirror’s face for use, and 
is housed in a huge one-room, cork-lined laboratory build- 
ing designed to keep a constant temperature which is 
needed to prevent distortion of the glass. The grinding 
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tool is fastened to an arm controlled by a series ¢ 
motors. Each motor gives the tool a different Motion 
over the heavy mirror. One man, at switches, controls 
these operations. The other watches the progress of th, 
grinding and supplies the necessary amount of carbon. 
dum, the grinding substance. 


Many motorists will go into the ‘‘movies’’ unknoy. 
ingly this summer when science, with photoelectric ¢) 
and camera, makes a new survey of traffic problems, Th. 
picture-taking will not be promiscuous spying but a) 
attempt to obtain lasting records of traffic snarls at busy 
intersections. In a survey planned for the State of Ohi 
by Professor B. D. Greenshields, of Denison University, 
and Professor R. S. Sminton, of the University of Michj. 
gan, a motion picture camera will be placed on a high 
building overlooking a busy street corner. Every second 
one picture will be taken. When the pictures are throw 
on the screen at the regular rate of 16 pictures, or 
frames, a second, it will be possible to tell the speed of 
each car in view, the time lost in slowing up and the 
number of cars using the intersection. All this can be 
done by watching the motion of the automobiles with 
respect to vertical lines marked on the screen. 


MoosE, seldom seen in Yellowstone National Park by 
casual visitors eight or ten years ago, of recent summers 
have become one of the interesting tourist sights. This 
year these animals are being met more than ever along 
the roads and trails, according to Superintendent Roger 
W. Toll, of the park, for an abnormally large ‘‘crop’’ of 


moose calves resulted from the mild winter which turned 


conditions topsy-turvy in the Yellowstone. In fact, ab- 
normal increase in all game animals had been expected. 
but indications now are that, except in the case of the 
moose, the increase was not as large as was anticipated. 
It has been impossible to make a satisfactory check o 
the increase of the game herds, however, as the early 
spring caused them to migrate to the summer range much 
earlier than usual, and for some reason the general route 
of migration apparently was abandoned. At present the 
game animals are found scattered all over the park. As 
a result the rangers are having difficulties in their at- 
tempts to count the various species. 


THERE is a record population of trout available t 
anglers in Yellowstone National Park, this summer, 
according to a report of the U. 8S. Bureau of Fisheries. 
Basing their calculations on the number of eggs collected 
in the hatcheries this year, government experts estimate 
75,000 to 80,000 as a minimum for the trout population. 
The season’s take of eggs is the highest on record. The 
total muster of 38,190,000 eggs exceeds the mark of 1924, 
the previous record year, by about 6,000,000. The egss§ 
are secured from trout trapped on their spawning mig™ 
tion. Records show the average yield of eggs per female 
trout is about 900. Thus it took 42,000 females to pr 
duce the number of eggs collected. Fishermen in othet 
National Parks will benefit from the Yellowstone haul. 
Content with a record number of parent fish in thel 
rivers, the Yellowstone Hatchery will distribute 1 
newly-born small fry among other parks that need 
stocking. 
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Earth, Radio 
and the Stars 


By STETSON 


Research Associate in Geophysics, 
Harvard University 


A WHITTLESEY HOUSE PUBLICATION 
330 pages, 54x 8, 88 illustrations. $3.00 


ERE is a book that brings together the results of recent scientific 
research in the fields of astronomy, geology, meteorology, and 
radio engineering in an attempt to synthesize them into a new branch 
of Science—cosmeco/ogy—the study of the earth and its cosmic environ- 
ment. 


The book shows what may be learned about the earth’s crust 
from the motions of the-stars; what part the atmosphere plays when 
viewed on the planetary scale; how the march of the solar cycle has 
already been traced thousands of years in the tree rings of great forests; 
how there are indications of a close correspondence between the in- 
tensity of radio reception and sun-spots. 


Professor Stetson vividly portrays the relationship between man 
and his cosmic environment. We suggest that, as a new venture in 
earth science, Earth, Radio and the Stars should prove exceptionally 
valuable in physical science courses. 


Chapter Headings 
I. The Twin Planet X. Sun-spots and Radio Reception 
Il. The Wandering Poles XI. The Sun and the Ionized Layer 
III. Does the Moon Change the Lati- XII. Transatlantic Radio Transmis- 
tude? sion 
IV. Ocean Tides XIII. The Moon and Radio 
V. Earth Tides XIV. Solar Eclipses and Radio 
VI. Variation in Longitude ‘XV. Meteors and Radio 
VII. The Earth from the Inside XVI. Radio and the Stars 
VII. The Sun’s Effects on Human XVII. Illuminations of the Night Sky 
Affairs XVIII. Cosmic Clouds 
IX. Sun-spots and the Earth’s Mag- XIX. Cosmic Rays 
netism XX. Cosmecology 
Send for a copy on approval 
McGraw-Hill Book Company, Inc. 
330 West 42nd Street, New York Aldwych House, London, W.C.2 
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SCIENCE NEWS q 


Science Service, Washington, D. C. 


LUMINOUS NIGHT SKIES 


At times there is a strange luminosity in the sky at 
night. More or less extended areas glow faintly or 
stretch in bands across the sky. Such bands have been 
observed simultaneously at widely separated points, such 
as in Middle-Europe and in Scotland. Although oecurr- 
ing prevailingly in the northern sky, and often mistaken 
for some form of auroral effect, these bright areas are 
evidently not of this nature, because the light is steady, 
the streaks run prevailingly from east to west, and the 
phenomenon is not accompanied with marked magnetic 
disturbances as is the case with the aurora. 

A thirteen-year study of this phenomenon has been re- 
ported by Dr. C. Hoffmeister of the Sonneberg Observa- 
tory near Berlin. He finds that it occurs more often 
when shooting stars are numerous, as at the time of a 
meteor shower. 

A rough connection of the sort had been observed be- 
fore, and was explained by Dr. Nagaoka, of Japan, as 
due to dust produced by the disintegration of the meteors. 
But the careful observations of Dr. Hoffmeister showed 
that the luminosity sometimes precedes, sometimes follows, 
a meteoric shower, and sometimes is absent altogether. 

The meteors that strike into our atmosphere in April, 
called the Lyrids, do not produce this luminescence. The 
Perseids that arrive in August and are very numerous 
produce relatively little of it. On the other hand, the 
Leonids, the Geminids, and other lesser showers produce 
considerable effects. For these reasons Dr. Hoffmeister 
believes that the dust that causes the luminosity is of 
cosmic origin and is brought into our atmosphere along 
with the meteors, instead of being produced after they 
arrive. 

He points out that all these meteor streams that the 
earth periodically encounters have been produced by the 
breaking up of comets. This must have produced not 
only the larger particles that appear in our atmosphere 
as meteors, but also smaller particles and dust. The 
latter, enccuntering no resistance in empty space, travel 
along with the larger particles, and like the latter be- 
come eventually distributed throughout the whole orbit. 
The Lyrids and the Perseids, he further points out, are 
derived from two rather old comets that broke up in 1861 
and 1862. Their dust has been nearly all swept up. 

The sudden injection of cosmic dust into the atmos- 
phere also affects radio reception. The dust particles 
neutralize the electrified particles that compose the ‘‘iono- 
sphere,’’ that reflecting layer that causes radio waves to 
hug the surface of the earth instead of shooting out into 
space. 

This connection between radio waves and shooting stars 
had already been independently discovered by Dr. Zan- 
neck of Munich. The investigations of Dr. Hoffmeister 
now show the cause of that connection, and make it pos- 
sible, he believes, to predict with greater assurance than 
before when radio reception will be good and when it 
will be bad. 


DEUTERIUM IN CHEMICAL REACTIONs 


THE technique of substituting atoms of deuterium, the 
‘‘heavy’’ kind of hydrogen, for the ordinary hydrogen i 


atoms in a substance has disclosed why ammonia break; Ma 
up under the action of ultra-violet light. h 
Professor Hugh 8S. Taylor, of Princeton University 0 


and Dr. Joseph C. Jungers, exchange research fellow froy 
Louvain University, Belgium, have just deseribed hoy ec 
they solved the breaking down of ammonia by light of 


through the use of heavy hydrogen atoms as ‘‘ tracers." of 
When ultra-violet light shines on ammonia, which ¢9p. hi 
sists of one atom of nitrogen and three atoms of hydr. ed 


gen, it breaks up into two things: a free atom of hydrn. 
gen and a substance consisting of one nitrogen and tw ime 
hydrogen atoms in combination. 

Ammonia and deuterium gas was mixed in a quart 
vessel. This quartz vessel was exposed to ultra-violet light, @ 


By passing other light through the vessel and measuring °° 
its absorption with a spectrograph, Professor Taylor aii * 
Dr. Jungers were able to trace the driving out of the 4 
ordinary hydrogen by the deuterium. fas 

First they obtained absorption spectra in which on T 
atom of deuterium had replaced one hydrogen atom” 


Next they found two atoms of deuterium had worked 
their way into the mixture. Finally the third deuterimgmmy °° 
atom replaced the last hydrogen atom in each molecule ?° 


and they had a substance containing one nitrogen atone" 
and three deuterium atoms. Each step in the process vam 
traced through with the spectrograph. The experimentiy a 
is described in the current issue of the Journal of Cheni: ~ 


cal Physics. 


NEW ELEMENT 93 MAY BE AN ISOTOPE OI 
NUMBER 


THE element 93, discovered by Dr. Enrico Fermi of 
the University of Rome, may not be a new element after 
all but merely a different form of element 91, alread 
known. This is the conclusion of Drs. A. V. Grosse au 
M. Agruss of the department of chemistry of the Un, 
versity of Chicago, who report that Fermi’s super-heay 
element 93 may very well be an isotope of element 
and not, therefore, a completely new element as Sip 
posed. A letter to the editor of the Physical Revie 
reports that by using the chemical tests which Dr. Fem 
employed to prove the nature of his element 93, the sam 
set of reactions was obtained by working with cleme 
91. They found, for example, that element 91 is preel? 
tated by the use of manganese from acid solution. 

The similar results raise the natural question about " 
reality of Dr. Fermi’s element 93 Drs. Grosse ™ 
Agruss write: ‘‘We are forced to conclude (unless % 


hivers 
Dr. 
tation 


“te, his 
dence to the contrary is provided) that the product ¢ tract 
uranium with a half period of 13 minutes (refering Tm id sy 


Fermi’s element) is an isotope of element 91.’’ ths, 

It had been supposed that when Dr. Fermi shot 7 ints ig 
trons at uranium (element 92) some of them stuck ' M2, 
the nucleus and created element 93. Drs. Grosse 
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ss believe, however, that the uranium was broken up 
from element 92 into element 91. The atomic change was 
, breaking down instead of a building up process. 


CHEMICAL ANALYSIS BY X-RAYS 

By holding a piece of metal up to a beam of x-rays it 

s now possible to tell quickly what are its chemical con- 

a stituents. This is the seemingly magical method of ana- 
lysing metallie substances announced by Dr. L. V. Hamos 
of Stockholm. 

Dr. Hamos has already built metallic ‘‘sandwiches’’ 
consisting of paper-like strips of metal piled one on top 
of the other. By shining x-rays at the laminated edge 
of the metal ‘‘sandwich’’ he has been able to tell what 
kind of metal was used for each layer. In some cases the 
edge of the metal strips was only 1/250 of an inch thick. 

Reporting his new method of chemical analysis to Na- 
| ture, Dr. Hamos explains that when the initial beam of 
xrays (all of the same wave length) strikes the lami- 
nated edge it produces secondary x-rays, which come off 
from each of the various kinds of metal illuminated by 
the primary beam. These secondary x-rays are char- 
acteristic for each different kind of metal known, so that 
if the ‘‘fingerprint rays’’ could be sorted out in some 
fashion a chemical identification is possible. 

The apparatus for analyzing the tell-tale secondary 
rays consists of a erystal of pure salt shaped into the 
form of a cylinder. This cylinder does for the mixed-up 
secondary x-rays what an ordinary prism of glass or a 
spectrum grating does for white light—it breaks it up 
into its colors, or wave lengths. As the x-rays come from 
the salt crystal they strike a photographie plate at differ- 
ent places and leave marks which distinguish each metal 
present in the original sample of metal. 
| Dr. Hamos is earrying out his research in the Rik- 
museets Mineralogiska Avdelning. His method is adapted 
for the rapid analysis of metals and metallic ores where 
mthe physical appearance of the sample must not be 
thanged. At present he can identify two metals when 
they are only 1/250 of an inch apart in the samples. 


RACIAL CONNECTIONS TOLD BY FINGER- 
PRINT READINGS 


A NEw method of reading a man’s race or nationality 
@emm his fingerprints, was demonstrated in London before 
the meeting of the International Congress of Anthropo- 
gical and Ethnological Sciences. 

The method was worked out by Dr. Heinrich Poll, the 
lisplaced director of the Anatomical Institute at Ham- 
burg, Germany. Dr. Poll, who spent twenty-seven years 
it research on this task, was followed on the program by 
P. Harold Cummins, professor of anatomy at Tulane 
liversity Medical School, who endorsed his conclusions. 
br. Poll’s method is based on certain numerical cor- 
‘ations between a person’s fingerprint patterns and his 
Fe, his physiological makeup, even his tendencies toward 
Miracting certain diseases. He has developed a short- 
Mud system of expressing these racial fingerprint pat- 
“1s. Thus, the ‘‘formula’’ for average English finger- 
Puts is 1-07, for Scandinavians it is 1-17, for Italians 
P’?, for Spaniards 1-74. Moorish fingerprints have a 


SCIENCE-—SUPPLEMENT 7 


formula of 1-83, while that of Jews is 2-17. Average 
fingerprints of American Indians give a reading of 2-26, 
Chinese prints read 2-49, and Eskimos 2-74. Lesser 
degrees of difference can be found between tribes or 
sub-races. 

Dr. Poll has also found correlations between certain 
types of fingerprint patterns and a tendency to develop 
schizophrenia, or ‘‘split personality,’’ and also a similar 
correlation between fingerprint pattern and a tendency 
to poliomyelitis, or infantile paralysis. 


TEETH OF SAUROPODS 

QUESTION MARK QuARRY near Billings, Mont., now 
being ‘‘mined’’ for dinosaur fossils by the American 
Museum-Sinelair Dinosaur Expedition under the leader- 
ship of Dr. Barnum Brown, may at last be on the eve of 
yielding a skull, to ‘‘head up’’ at least one of the hith- 
erto quite skull-less dozen saurian skeletons found piled 
together as in a titanic charnel-hcuse. Dr. Brown de- 
seribes the find in a statement given to Science Service: 

‘*The first trace of the whereabouts of any of the skulls 
of the twelve sauropods in the fossil deposits on which 
we are working, is a group of eight teeth lying parallel 
and evidently in normal position close to and partly be- 
neath a large vertebra. The roots of the teeth, which 
are about two inches long but very narrow, extend into 
thin bone which I believe to be part of the skull. 

‘*The finding of this skull is a matter of vast relief as 
all other parts of a skeleton have been discovered and 
naturally headless sauropods would not make a complete 
exhibit. An important angle of the finding of the teeth 
is that they give the first indication of the type of sauro- 
pod we are dealing with. Such casual study as I have 
given them indicate that the creature to which they be- 
longed may have been a hitherto undescribed type of 
Barosaurus, of which no skull has ever been found. 

**Tt goes without saying that we are going ahead with 
the greatest possible vigilance so that not a bone frag- 
men‘ will eseape us.’’ 

If Dr. Brown’s conjecture that the teeth and possible 
skull fragment belong to a Barosaur, the find will be of 
outstanding importance, for though skeletons of this type 
of dinosaur have been found in the past, none of them 
has ever had a skull with it. The Barosaurs resembled 
the Diplodocus type of dinosaur—enormous potbellied 
creatures that walked on all fours, with tremendously 
long necks and even longer tapering tails. Diplodocus 
heads were ridiculously small, in comparison to their huge 
size; it is not improbable that Barosaur heads resembled 
them. Dr. Brown’s new find may help to throw light on 
this point. 

TYPHOID FOLLOWING THE DROUGHT 

UNDUE alarm need not be felt over the recent increase 
in numbers of typhoid cases reported, although the situa- 
tion in a few states is admittedly serious and calls for 
careful watching. This summarizes the opinion of U. S. 
Public Health Service officials, who have been checking 
up on figures received from the health authorities of the 
various states. Even in the states showing the largest 
increases, the outbreaks can not be properly characterized 
as epidemics. 
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The area most carefully studied comprises the ‘‘ drought 
belt’’ states of Indiana, Illinois, Missouri, the Dakotas, 
Nebraska, Kansas, Oklahoma and Texas. Some communi- 
ties in these states, particularly the smaller towns, have 
had to resort to secondary and often unsuitable water 
supplies because of the exhaustion of normal stocks, and 
hére, it is felt, the danger of contamination and disease 
has been greatest. 

However, in only three of the states has there been a 
really spectacular jump in the number of typhoid cases. 
For the week ending July 28, the latest period for which 
complete figures are available, Missouri showed 66 cases 
of typhoid, an increase of 43 over the corresponding week 
in. July, 1933. Illinois reported 61 cases, an increase of 
37, and Kansas showed a jump of 23 cases over the previ- 
ous year’s record for that week—-from 6 in 1933 to 29 in 
1934. On the other hand, Oklahoma showed a decrease 
of 6 cases, from 39 in 1933 to 33 this year. Texas showed 
an even larger decline of 15 cases, from 103 for the week 
in 1933 to 86 for the corresponding week of 1934. The 
other states in the list show a very low incidence—only 
one or two cases apiece for the whole week. 

Considerable fluctuations occur from week to week in 
the development of typhoid cases. Thus, for the week 
preceding, ending July 21, Illinois showed an increase of 
only 13 cases over the corresponding week in 1933, in 
place of the 37-case increase reported on the last Friday 
in July. Similarly, the increase for Kansas during the 
week ending July 21 was only four cases, as against 23 
for the following week. 

Surgeon-General Hugh S. Cumming, of the U. S. Public 
Health Service, holds to his previously expressed view, 
that the typhoid situation can be handled adequately by 
local health authorities, even though they have in some 
localities been handicapped by drastic reduction in work- 
ing funds. Individuals in typhoid-threatened communi- 
ties can do much for their own protection, too, he* says, 
by boiling milk and drinking water, and by exercising 
caution in the preparation and use of uncooked foods. 


ITEMS 


DROUGHT-RESISTANT grass species, to be used in rebuild- 
ing the depleted rangelands of the West, are to be sought 
in central Asia by an expedition being sent out by the 
U. S. Department of Agriculture. On the edge of the 
Gobi Desert there are great natural grasslands, which 
have been pastured for thousands of years by nomad 
tribes, without any sign of exhaustion. In this region 
the temperature ranges from 100 degrees Fahrenheit in 
the summer to 40 degrees below zero in the winter, and 
severe droughts are frequent. Yet the grasses survive, 
and the herds of livestock and game thrive on them. The 
leader of the expedition will be Professor Nicholas Roe- 
rich, veteran explorer of interior Asia, from Kashmir to 
the Altai mountains. With him will be his son, George 
Roerich, an expert in Central Asiatic languages, and two 
U. S. Department of Agriculture specialists in grasses, 
H. G. MaeMillan and J. L. Stephens. 


THE skull of a unique species of extinct rhinoceros has 
been diseovered by a party of investigators from the 
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California Institute of Technology, working in the fosgi) 
rich John Day Beds in Oregon. The specimen, which ;, J 
the most complete rhinoceros skull found in this region 
for many years, shows by its outline that the animal haq 
an extended proboscis, instead of the bluntly rounded 
nose of modern rhino species. The skull found while p; 
Chester A. Stock, paleontologist, and Eustace L. Furlong, tr 
curator, were scouting for new beds to explore, contains Mim st 
a full upper set of teeth, including the front teeth tha; 0 
form the ‘‘schnozzle.’’ The lower jaw was in fragments Mim th 


of which had disappeared. The fossil was remove 


from Miocene geologic strata, giving the animal an age imme FT 
of at least 10,000,000 years. : gas 


A SMALL ‘‘electric village’’ is about to be opened in 
Germany to demonstrate to farmers the uses of eleciriell qT 
power. The purpose of this project, according to a report 
from the U. 8. Department of Commerce, is to create a it f 
outlet for a local power plant as well as to demonstrate 
that electricity is not too expensive a source of light, 
power and heat. The appliances to be installed in the 
farmers’ homes will be supplied free by the power con. 
pany. The only cost that the farmer bears is that of 
the current consumed. The village of Saulwitz in Prussig 
is to be the scene of this experiment. 


A NEw type of watch studied by R. E. Gould, of the 
National Bureau of Standards, has its critical parts, hair: 
spring and balance wheel, fabricated of non-magneti¢ 
metal. ‘‘Elinvar,’’ a nickel-steel alloy, is used for the 
hair-spring because it does not become sluggish afte 
being exposed to small electric currents. The use of 
elinvar further simplifies the construction of a watch be 
cause it also automatically compensates the effects of 
heat and cold and eliminates the intricate constructia 
normally necessary to prevent changes in size of the bal 
ance wheel with temperature. In carefully conducted 
tests covering nearly all conditions forty different watche 
were compared. Those with non-magnetic hair-spring 
were more accurate. 
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SLIME-PRODUCING micro-organisms that are a harmfi 
factor in the pulp and paper industry have been ture 
to practical account by Dr. J. R. Sanborn, of the Inte 
national Paper Company. These organisms, Dr. Sanbo! 
reported to the Society of American Bacteriologists, wi 
form, under special methods of cultivation, doughy ° 
rubbery slime clots. The clots are converted by agitatid 
in water into a cellulose-like suspension. This is # 
posited in a thin layer and the water is withdrawn. 1 
slime particles merge or coalesce, forming a continudl 
membrane. The completed sheet is semi-transparent ag 
parchment-like. 


More radium exists in the mud of the sea than in 4 


ordinary rocks of dry land, according to Dr. Robley . 
Evans, of the University of California. His tests sb ef 
that radium is being deposited: constantly by the oce® _ 
waters. There is no hope of mining sea mud for radi a hb 
activity. Dr. Evans made his experiments merely to 
his new method of detecting extremely minute amou 4 
of radium and radon gas emitted by radium. Each 0 erg 


of mud contains three trillionths of an ounce of radit! 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


ENERGY WITHIN ATOMS 


Aroms seem to have within their hard and heavy cen- 
al cores a large variety of energy stages, two Rice In- 
titute investigators have discovered after taking over 
9,00 photographs in atom-smashing experiments. In 
the laboratory of Professor L. M. Mott-Smith and Dr. 
7, W. Bonner atoms were made to shoot off neutrons. 
from the way these neutrons collided with neighboring 
gas atoms it appears as if the core, or nucleus, of an 
stom may be likened to a fortress firing projectiles at 
the enemy. 

The observers found that all the atomic projectiles did 
yt strike with the same energy. Some were powerful as 
# from 16-inch guns; others were more like rifle fire. 
Within the atom, it is believed, the different strengths 
of the ‘‘guns’’ correspond to the different states of en- 

a agy which drive off the atom particles. 

Important to science is the discovery, for instance, that 
the light and comparatively rare element beryllium has 
@yithin its nuclear core 20 or more different steps of en- 
egy, 20 different atomic ‘‘guns’’ of varying caliber. 
Scientists have been thinking of energy within the atom 
shaving only a few levels. 

To make the atoms shoot off the various particles and 
» make possible some estimate of the energy forces pro- 
Aiucing them, Professor Mott-Smith and Dr. Bonner bom- 
barded targets of ealeium fluoride, boron and beryllium 
vith alpha particles, or helium nuclei, like those given off 
by radium. When they did this the atoms of the target 
erated non-electrical particles called neutrons. These 

neutrons shoot off into a chamber filled with gas atoms 
here they could collide with the gas atoms present. This 
impact was the ‘‘battlefront’’ on which the scientists 
ached to learn the atomic secrets. 

Through the quartz window in their apparatus, called 
p Wilson cloud chamber after its inventor, Professor C. T. 
B Wilson of England, the collisions of the neutrons and 
le gas atoms were photographed. As the neutrons hit 
we gas atoms they drove out little bundles of light that 
tysicists call photons. The range of the photon tracks 
ia measure of the neutrons’ energy; and in turn, a 
asure of the energy forces within the atoms of the 
arget. 

Some 21,000 atomic ‘‘battlefront’’ pictures were ob- 

‘ried, report the Rice Institute scientists. Nine thou- 
tid snapshots were made when the calcium fluoride tar- 

Fwas giving off the neutrons, 4,000 were taken with 
Mn as the target, and 8,000 more when beryllium was 


In no case were the neutrons given off in constant 
egy groups. The range of the recoil light packets— 


t photons—fell, instead, into different groups. Some 

mld bounce back a certain distance; others would 

Arel farther before stopping. The range observed is 

‘Masure of the neutron ‘‘bullets’’ just as the penetra- 

Piof a real bullet into a block of wood is a measure of 

‘ualyzing thousands of photographs, it was found that 


in fluorine there were five different groups of neutrons 
emitted. The more energetic was equivalent to 2,500,000 
electron volts energy. 

For boron eight groups of neutron energies were found. 
The strongest was equal to 4,160,000 volts energy. For 
beryllium there were over 20 groups and the maximum 
energy detected was 11,700,000 volts. The experiments 
of Drs. Mott-Smith and Bonner are published in the 
Physical Review. 


NEUTRONS FROM ARTIFICIALLY RADIO- 
ACTIVE ELEMENTS 


NEvUTRONS have hitherto been produced only by the 
bombardment of atoms, and have ceased to be emitted 
when the bombardment stopped. Now comes the an- 
nouncement from the Paris Academy of Sciences that 
Irene Curie, F. Joliot, and P. Preiswerk have observed 
neutrons to be given off bombarded phosphorus for as 
much as three hours after the bombardment had ceased. 
The spontaneous emission of neutrons is a new form of 
radioactivity. 

The discovery was not made by accident. The investi- 
gators had been bombarding various elements with helium 
cores (alpha particles), and with neutrons. In the case 
of phosphorus they found that the artificial radioactivity 
produced was of two sorts. One had a half life of two 
minutes forty-five seconds, as had already been discov- 
ered by Dr. E. Fermi of Rome. The other had a half 
life of over three hours. 

In studying the possible reactions that might give rise 
to these radiations the scientists found that one of these 
possible reactions should result in the emission of neu- 
trons. Accordingly they set up the special apparatus re- 
quired for the detection of neutrons, and found that 
neutrons were in fact emitted. 

In this process they believe that two unstable atoms 
are produced. One of them is aluminum with an atomic 
weight 28. Ordinary aluminum has an atomic weight 27. 
The other atom is silicon with an atomic weight 31. 
Ordinary silicon is of weight 28, 29, or 30. Both of 
these top-heavy atoms disintegrate, according to the re- 
actions worked out by the experimenters, with the pro- 
duction of neutrons. 


DISINTEGRATION OF ATOMS OF HEAVY 
HYDROGEN 


GAMMA rays, the same kind of radiation used medically 
fcr the treatment of cancer, are now being employed to 
produce artificial disintegration of atoms of the ‘‘heavy’’ 
hydrogen isotope, deuterium. The atom breakup achieved 
throws new light on the composition of the newly dis- 
covered ‘‘heavyweight’’ hydrogen. Professor James 
Chadwick and Dr. M. Goldhaber of the University of 
Cambridge report to Nature that by bombarding diplons 
(deuterium atoms which have lost an electron and become 
ionized) with gamma rays having energies of 2,620,000 
volts they have produced ordinary lightweight hydrogen 
and neutrons. 
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Diplons are known in America as deutons. They are 
favored there as particles with which to bombard other 
substances and so create disintegration. As ionized 
atoms of deuterium, diplons have twice the weight of 
ordinary hydrogen. Drs. Chadwick and Goldhaber indi- 
cate that to break down the diplons into their two con- 
stituent parts the bombarding gamma rays must have 
energies greater than the forces which normally hold the 
particles together. This condition is satisfied with gamma 
rays of 2,620,000 electron-volts energy. 

The new discovery is expected to make possible more 
accurate estimates of how much a neutron weighs, a point 
on which various investigators differ at the present time. 

A neutron, it will be recalled, is thought by some to be 


a composite particle consisting of an extremely close 


union of particles with positive and negative charges so 
tightly bound that there is no measurable external electric 
field. It weighs as much as a hydrogen atom but is much 
more tiny, and hence more penetrating when it strikes 
some other substance. So piercing is a neutron that it 
is difficult to distinguish between it and packets of radi- 
ation called photons. 


THE ROCKSLIDE OF NIAGARA FALLS 

N14G4ra has again created a nation-wide sensation by 
staging a rock-slide on Monday, August 13. Doubtless it 
will arouse all over again the discussion of various pro- 
jects for ‘‘saving’’ the falls from the fate their natural 
erosion may bring them, as it did the last time there was 
a good-sized rock fall, on January 17, 1931. But it’s 
all a very old story to Niagara. 

Some time between twenty-five and fifty thousand 
years ago, when the Ice Age on this continent was just 
ending and the Great Lakes, as we know them today, 
were still young, there were five Niagaras instead of 
only one. The remains of these great falls have been 
found by geologists at a point quite remote from their 
single surviving sister. They thundered for centuries, 
with no human ear to hear them, in the region where 
Syracuse now stands. They were left high and dry when 
the level of the upper great lakes fell, and all the outlet- 
water was concentrated in a single river, the modern 
Niagara. When the modern falls first started running 
they were about seven miles down-river from their present 
position. They have been backing up ever since, so that 
the recent rock fall is only a trifling incident in the 
whole history of the carving of the Niagara gorge. 

The existence of Niagara Falls depends on the presence 
of a sheet of hard limestone overlying a thick bed of less 
resistant sandstones and shale. The churning water at 
the bottom of the falls, filled with broken fragments of 
hard rock, carves away the softer material from under the 
over-hanging edge whence the waters leap. From time 
to time pieces of the limestone break off. Usually they 
are small; the slide of August 13, and the one that oc- 
curred three years ago were exceptions. Thus the falls 
keep young by constantly peeling off bits of their face. 

The history of the falls has been the same throughout 
their millennia of life up to the present. There will come 
a time, however, when there will be no more Niagara as 
we know it to-day, but a tumultuous series of cataracts 
dashing through tumbled gigantic blocks of stone. 
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This is because the capstone which forms the river, mu 
at Niagara dips slightly toward the south. Severa] ,;jmtw 
upstream it disappears under a stratum of softer j, 
which is not capable of forming a resistant rimrock 
the river to jump from. When the river finally back, 
to this place, it will scour down through the soft «4 
until it finds the limestone, break this up in great pig 
and thereafter flow foaming and spouting through { 
obstacles it will thus pile up for itself. 


SPECTRUM MEASUREMENTS OF VITay 
E AND BIOLOGICAL ACTIVITY 


THE long-held hope that the fertility vitamin E w 
absorb light in a distinet, characteristic fashion and 4 
make possible a positive identification appears to } 
been achieved by workers at the Dunn Nutritional 
oratory of the University of Cambridge, Drs. A. J. 
Martin, T. Moore, Marion Schmidt and F. P. Bowj 
who describe in Nature experiments on the spect 
analysis of vitamin E. 

Spectrum analysis is the method in which light af 
passing through a slit is bent, either by a prism of g 
or by a ruled grating, so that its different waveleng 
or colors are separated into a rainbow-like image of § 
original slit. Every substance in nature, it is found, 
its spectrum lines at particular positions. Thus elem 
like hydrogen, iron, etc., or the various combination To 
elements that make up compounds can be identified HMBuro 
something akin to fingerprints in man. By dissolfifMacr 
vitamin E, prepared from wheat germ seeds, in alediiitweer 
it was found that a sharp absorption oceurred at HiBishec 
wavelength 2900 Angstroms when they shone light throgipartn 


it. This wavelength is in the invisible ultraviolet regiinly | 


. right near the actinic rays of light which produce sunbaraph 


The key test in the research was to show that the Bas ¢ 
min E which produced this characteristic absorption reaiatrie 


produced a biological effect when given to experimeliy on 


animals. Such an effect was found, say the investi the 
tors, ‘‘for the vitamin caused a female rat which Biiition 
shown characteristic resorption gestation to produciist 
litter of eight live young.’’ : The 

ul hi 


ALPHA CELLULOSE FROM ASPEN TRE niles } 


Two years of chemical research by investigators at @jjud T 
University of Minnesota have resulted in the perfecto All 
of a process for obtaining alpha cellulose, a cotton gj@uterm 
substance used in cellophane, rayon and lacquers, fq™plalay 
the aspen tree, also known as the ‘‘popple’’ or pomg™peean 
which abounds in the eutover lands of northern Miggpretch 
sota. lesert 

‘‘Our laboratory experiments indicate that this pa cor 


uct can be obtained from the aspen at a cost that 9 Pilot 
compare with prices now prevailing on the commelmy to 
market,’’ Professor L. H. Reyerson, director of J take 
Northwest Research Institute, stated in announcing 
new development. ‘‘Our next step is to set up 4 “jp to 
commercial plant, turning out perhaps 500 poundijunbe 


alpha cellulose a day, where we can determine accu™ggimen 
the cost of production.’’ 

The potential value of this development is apprecgprst i: 
when it is realized that alpha cellulose is a majo 
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material of many large chemical companies, and yet only 
two large concerns are to-day supplying it to the market. 
At present, some 300 million pounds annually are re- 
quired to meet commercial needs in the United States 
alone, and research is constantly developing new uses for 
i, One cord of aspen produces 1,600 pounds of alpha 
vellulose. There is enough marketable aspen in Minnesota 
to supply the nation’s need for more than 25 years. The 
«rrent market price is about 5 cents a pound, making 
this marketable aspen worth $400,000,000. 

The alpha cellulose turned out by this process has a 
purity comparable to the best now on the market, Dr. 
Reyerson claims. The process also makes it possible to 
ontrol the viseosity of the product. Thus alpha cellulose 
yith high viseosity could be produced for use as rayon, 
rhile it could be made with low viscosity for use in 
lacquers. At present, the chemical companies must proc- 
ss the alpha cellulose themselves to obtain the desired 
qualities. 

Dr. R. E. Montonna, of the School of Chemistry, has 
hen in charge of the research work on aspen, with Dr. 
L. Wallace Cornell doing much of the active work. 
Assisting them have been Dr. R. A. Gorbner, Henry 
chmitz, chief of the forestry division, and Samuel I. 
Aronovsky. 


CHARTS FOR AVIATORS 


To guide speeding airplanes for 12,000 miles over 
Rurope and Asia, a complete chart of the course of the 
Macrobertson International Air Race, to take place be- 
tren England and Australia this fall, has been pub- 
lished by the U. S. Hydrographic Office of the Navy De- 
partment. In being the first to print special maps of not 
nly the course but the 25 airports along it, the Hydro- 
praphic Office reflects the same interest in the race which 
las caused U. S. aviators to make the longest list of 
mtries. A map of the path over which 64 planes will 
ly on or about October 20 appears on the reverse side 
if the August ‘‘ Pilot Chart of the Upper Air.’’ In ad- 
lition a booklet has been published giving a compiete 
ist of landing fields and topographical features. 

The route, over which it has been estimated the winner 
il have to achieve average speeds of from 225 to 250 
hiles per hour, extends from London, over central Europe 


0 Allahabad, near Caleutta. The airway then passes 
itermittently over sea and tropical jungle as it skirts the 
Malay States, Sumatra, Borneo, and part of the Indian 
ean before it reaches northern Australia. The last lap 
metches for 2,170 miles over mountains and barren 
lsert until Melbourne, on the southeastern extremity of 
l¢ continent, looms in sight. 

Pilots of 13 countries will compete for prizes amount- 
4% to $75,000 in U. S. money. Of the 64 planes slated 
take off from Hatfield Airport near London, 29 will 
mar the brand, ‘‘Made in U. 8. A.’’ Seven of these 
tt to be flown by pilots representing foreign nations. 
umbered among the competitors are four American 
men who will compete for the $2,500 gold cup and 
llitional $50,000 prize money. The Irish Hospitals’ 
‘ist is sponsoring the race. The prizes are offered by 


pul Turkey, to Baghdad. From there it crosses Persia 
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Sir MacPherson Macrobertson, millionaire chocolate- 
candy manufacturer of Melbourne. 

The Hydrographic Office maps are to be distributed in 
England by the Standard Oil Company of New York. 


ITEMS 


Two unusual meteor photographs were captured at the 
University of Toronto’s Dunlap Observatory by Dr. P. 
M. Millman during observations of the Perseid meteor 
shower. They are rainbows or spectra taken with spe- 
cial red sensitive plates. It is expected that they will 
give new information about the composition of the 
meteors. 


SUGGESTIONS that the neutral atomic building block— 
the neutron—may consist of a central negatively charged 
core and positively charged electron, have been made by 
Dr. Schuler and Dr. Th. Schmidt, of the Astrophysical 
Institute of Potsdam. Since the usual view of a neu- 
tron’s make-up is that it consists of a positively-charged 
nucleus—a proton—plus a negatively charged electron, 
the new reverse picture would make the neutron an ‘‘in- 
side-out’’ particle. 


Dr. W. W. PERRETT, Moravian missionary stationed at 
Hopedale, Labrador, has been keeping a log of radio 
reception on his set since 1925 and finds that the height 
of the ocean tide indicates times of good and bad re- 
ception, especially fading. The ocean tides, of course, 
are caused by, and follow, the position of the moon. De- 
spite the fact that Dr. Perrett is very near the ‘‘home’’ 
of the Aurora Borealis, or Northern Lights, this phe- 
nomenon does not markedly influence radio reception at 
his station. The correlation between tides and radio was 
described by Dr. Perrett in a communication to E. F. 
MeDonald, Jr., president of the Zenith Radio Corporation 
of Chicago. In finding that the moon exerts a positive 
effect on radio, Dr. Perrett is confirming results already 
obtained by Professor Harlan T. Stetson, astronomer at 
Perkins Observatory, and Dr. G. W. Kenrick and G. W. 
Pickard. 


Venus, the planet perpetually enshrouded in a fog-like 
atmosphere, has great quantities of carbon dioxide in the 
air above it. Investigation by Drs. Walter S. Adams and 
Theodore Dunham, Jr., of the Mt. Wilson Observatory, 
demonstrated the existence of carbon dioxide on Venus 
in 1932, but an estimate of the quantity present was 
virtually impossible because it was not known how much 
the gas absorbed light passing through it. Dr. Arthur 
Adel, of the University of Michigan, reports in a letter 
to the Physical Review that he has succeeded in obtaining 
the same carbon dioxide absorption bands in the !abora- 
tory as the Mt. Wilson astronomers found in the light 
from Venus. Dr. Adel’s measurements make it possible 
to form an estimate of the quantity of carbon dioxide 
present in the planet. ‘‘In the upper strata alone,’’ he 
says, ‘* Venus possesses 10,000 times as much carbon 
dioxide as is present in the entire atmosphere of the 
earth.’’ 
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ZEIS 
NEW 
STAND 


is a large research ) 
microscope stand 


with the pinion of the fine adjust- 01 
ment in the axis of the inclinable |B 
joint, thus assuring a restful posi- 
tion for the manipulating hand. 
Unintentional pressure on the 
tube is obviated. 


This together with other im- 
provements in design results in 
exceptional stability of the stand. 


Supplied with complete Abbe 
illuminating apparatus, either 
centering or non-centering and 
any of the standard stages. 


Wide choice of tubes 


such as standard straight wide 
tube, inclined monocular, inclined 


camzess binocular, polarising tube. 


A copy of micro catalog 488 will be sent upon request. 


CARL 


485 Fifth Avenue 728 So. Hill Street 
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A Study of Crystal Structure 
and Its Applications 


By WHEELER P. DAvey, Research Professor of 
Physics and Chemistry, Pennsylvania State Col- 
lege. International Series in Physics. 695 pages, 
6x9, illustrated. $7.50 


A thorough, practical, teachable text that aims 
to train the student to (1) perform in the 
laboratory actual experimental! work on crystal 
structure and its applications, and (2) read 
with understanding and profit the increasing 
literature on the subject. Emphasis is placed 
on the application of crystal structure prin- 
ciples and technique. 


‘The Physical Basis of Things 


By JoHN A. ExpripGg, Professor of Physics, Uni- 
versity of Iowa. International Series in Physics. 
410 pages, 6x9, illustrated. $3.75 


Portrays, for the general student, the physical 
world as seen by the modern physicist. The 
mapook explains, with emphasis on concrete illus- 
ration and with only the simplest mathematics, 
he meaning of the ideas which, evolving from 
he older kinetic theory, have culminated in 
he new atomic theory of today. The author 
mas endeavored to make the book teachable, 
including numerous questions, problems, and 
bxamples. 


lectron Tubes in Industry 


By Keira HENNEY, Associate Editor, Electronics. 
490 pages, 6x9, illustrated. $5.00 


resents the fundamental principles involved 
1 the use of all the various electron tubes 
puployed in industrial operations; i.e., the 
mplifier, rectifier, generator, grid-glow and 
lyratron, cathode ray, voltage and current 
‘gulator, ete. The author describes in detail 
he multifarious applications of the vacuum 


tboratory measurements, power transmission, 
‘uuting, sorting, grading, ete. 


Six Important New Books 


for fall courses 


tbe and the photocell, such as motor control, . 


Colloid Chemistry 


By ArTHuR W. THomMAS, Professor of Chemistry, 
Columbia University. International Chemical 
Series. 593 pages, 54x 8. $4.00 


A elear, logical, and thoroughly up-to-date 
treatment which attempts, as far as possible, 
to account for colloid interactions on a simple 
crystalloid basis. The text covers the biocol- 
loids as well as inorganic dispersions. Every- 
day techniques are carefully reviewed; chap- 
ters on soaps and carbohydrate colloids are 
included ; and proteins and emulsions are fully 
dealt with. 


Electrical Measurements in 


Theory and Application. 
New Third Edition 


By ARTHUR WHITMORE SMITH, Professor of 
Physics, University of Michigan. 413 pages, 
6x9, illustrated. $3.00 


This well-known text is intended for students 
who have completed a year of college physics 
and desire further knowledge regarding elec- 
tricity and magnetism. As in previous edi- 
tions, the principles involved are amply treated 
and the student is led to reason out the rela- 
tions between the various quantities rather 
than to memorize a formula. In the new third 
edition much of the text has been rewritten to 
bring it up to date. 


Prospecting for Gold and Silver 


By Eros M. SAvace, Mining Engineer. 
pages, 44x 7, flexible, illustrated. $2.50 


307 


All phases of prospecting are covered in this 
simple, practical new book. Concise explana- 
tions are given of mining facts, field methods, 
and the procedures required in locating, stak- 
ing, and operating a mine. Elements of min- 
eralogy and petrology, surveying, camping, 
mining law, first aid, ete., are also dealt with. 
The treatment is particularly suitable for ele- 
mentary courses. 


Send for copies on approval 


330 West 42nd Street, New York 


CGRAW - HILL BOOK COMPANY, INC. 


Aldwych House, London, W.C.2. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


PILOTLESS BALLOONS TO EXPLORE THE 
STRATOSPHERE 


(Copyright, 1934, by Science Service) 


SMALL stratosphere balloons without pilots and using 
tiny radio transmitters to send back upper air informa- 
tion to earth-bound scientists will make possible a whole 
new program of cosmic ray studies, Dr. Arthur H. Comp- 
ton, of the University of Chicago, reports to Science 
Service. 

Preliminary announcement of the little 15-feet di- 
ameter balloons which send to earth information on air 
pressure, air temperature and the intensity of cosmic 
radiation at various altitudes was recently made. How 
all this information could be obtained from a single radio 
signal has never been disclosed. Now, Dr. Compton de- 
scribes the operation of the device which may revolu- 
tionize stratosphere ballooning, especially its costs and 
hazards. 

The small balloons—quite Lilliputian in size compared 
with the great 3,000,000 cubic feet bag of the recent 
National Geographic Society and U. 8S. Army Air Corps 
flight—weigh only 16 pounds when sent aloft by a bag 
whose largest extended diameter is but 15 feet. 

The radio ‘‘voice’’ sending back the information to 
earth is a single tube oscillator transmitting a signal on 
20 meters wave-length. A barometer, a thermometer and 
a cosmic ray meter affect the radio signal in such a way 
that accurate records of these conditions can be learned. 
A similar short-wave oscillator is kept in continuous 
operation. 

The changing conditions in a special barometer vary 
the frequency (or what is the same thing, the wave- 
length) of the transmitted wave. Air pressure, and 
hence altitude, are thus determined by the ‘‘ wobble’’ in 
the incoming radio signal. 

The temperature is recorded by vibrations of a bal- 
ance wheel somewhat like that of a watch, whose period, 
or time of oscillation, is affected by the temperature. 
This mechanical oscillator interrupts the carrier wave at 
each vibration. Thus the radio signal comes on and then 
goes off at intervals. The difference in length of the 
time intervals determines the temperature. 

Cosmic ray intensities are determined by the current 
in the cosmic ray meter produced by ionization. The in- 
strument is charged up to some value. As the cosmic 
rays make the surrounding air conducting, the electrical 
charge of the instrument leaks away. How rapidly the 
leakage occurs depends on how intense are the cosmic 
rays. Each complete discharge of the cosmic ray meter 
is noted by interruptions in the carrier radio wave. 

All that is necessary in the ground laboratory, then, 
are instruments which make a record of the wave-length 
of the radio signal (this tells the air pressure and hence 
the elevation), and detect interruptions in the radio 
signal telling temperature and cosmic ray intensity. 

Studies of the upper atmosphere, Dr. Compton indi- 
cates, have been made before by the system of sending 


nals to transmit cosmic ray intensities. 


up automatic recording instruments on two small ballooy 
of different sizes. Together the twin bags carry the ay 
paratus aloft until finally the smaller one bursts. 

The remaining balloon is insufficient in size to Koby i 
up the ascent so that the apparatus descends to i, 
ground in gentle fashion. Reward notices are attach 
to the whole unit payable on returning the apparaty 
Good results have been obtained with this method by thy 
German scientists Hess and Kolhorster and Professor 2 
A. Millikan in the United States. 

While valuable, the method has one defect, howeny, 
It is adaptable only in regions of the world having, 
fairly dense population; where there is some assurang 
of finding the balloon and its instruments and haviy 
it returned. Europe, the United States and soutiey 
Canada comprise the regions of usefulness of the methifil 

Radio balloon apparatus, however, is sent up with litt 
hope—and no need—of its recovery. The cost of $1ij 
for each flight is only a few times that of an airplay 
flight and only a small fraction of the cost of a ma 
balloon ascension. 

‘“We do not expect,’’ concludes Dr. Compton, ‘‘thyj 
this radio transmission method of obtaining cosmic y 
data from the stratosphere will replace measurema 
made in large balloons of the stratosphere type, becam 
some kinds of measurements can only be made wil 
equipment too heavy for small balloons to carry. Mw 
information, however, can be obtained with these lighid 
balloons. This will supplement, in regions difficult | 
access, the more detailed information which the larg 
balloons give us in ordinary latitudes.’’ 

Near the North magnetie pole of the earth, in i 
wilds of northern Canada, is expected to be one pli 
where small radio balloons will be especially useful. 

The difficulties of transporting and launching a lag 
manned balloon in the wiléerness and the hazards wii 
the balloonists would face on the landing exclude ti 
method from any scientific program. 

The chances of recovering instruments by rewall 
would also be small, so that the radio type balloon set! 
to be the one solution to the problem in wild regitl 
Yet stratosphere measurements at the North magné 
pole would be among the most interesting of all. (roll Ss 
measurements have been made at this point, but 1/4 


information is needed to supplement them. % 
Professor J. M. Benade, of Forman Christian (old The 
at Lahore, India, developed the idea of using radi0§ a 


SODIUM VAPOR LAMPS 


THE new lamps filled with sodium vapor whit)! 
gradually coming into use for highway illumination 
no special advantages or disadvantages for indoor cle"@@aph. 
use. This is the report of Dr. James E. Ives, “in th 
physicist of the U. S. Public Health Service, in 222075 élect 
ing the result of a three months’ test to learn Whe not 
the striking yellow-glow lamps held special merits | 
indoor work. 
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CWA clerical workers served as test subjects for the 
‘nvestigation held in New York City. By checks on 
speed and amount of work accomplished, and comparison 
ests of the eyesight of the subjects before and after 
undergoing the test, the following results are reported: 
1, Sodium light has no permanent effect on the eyes 
«hich could be detected by clinical tests after the sub- 
jects had worked for 4 hours a day over a period of 12 
weeks in the yellow light. 2. No significant difference 
+, the amount of work performed by the groups of men 
borking under sodium and tungsten lamps could be ob- 
Beerved. 

Sodium vapor lamps have come into use recently be- 

ause of the great saving in the amount of electric cur- 

ent necessary to produce the same intensity of light. It 
gsts only about one fourth as much to operate sodium 
apor lamps as it does for tungsten filament lamps. 

S Experimental highways have been set up at Schenec- 
ady, N. Y., in New York City and in New England 
hich are illuminated with the new type lamps. It has 
been maintained that drivers on these roads find they 
an drive at night at high speeds without using head- 
ights and yet see approaching cars distinctly. 

Because the light from the lamps is brilliant yellow 

nd almost completely of one single wave-length—the 

B.niliar D lines of the sodium spectrum—the visual 
Bcuity, or distinctness of the edges of objects, is better 
an under more normal radiation. It has been sug- 
ested that chromatie aberration should be absent for 
ight of a single wave-length. Chromatic aberration 

Means essentially that the various colors are not brought 
» the same focal point by the lens of the eye and a 
light blur usually surrounds objects as a result. The 
fiect is noticeable on very small objects and varies 
nong different people. 

While there is @ definite gain in economy in using 

bdium vapor lamps, the single color of the light makes 

impossible to perform any type of task dependent on 
lor. Curious effects are obtained when color work is 


; F. miempted under the yellow lights. On highways so il- 


minated, for example, green leaves all appear white, 
nd a green field looks as if it were covered with snow. 


THE SPEED OF RADIO WAVES 

THE time required for short radio waves to travel be- 
ten two distant points fluctuates constantly and rapidly 
night to the extent of about ten per cent., whereas by 
FY there is almost no fluctuation. This is the substance 
fa report made to the Paris Academy of Sciences by 
B, Decaux and Dr. J. B. Galle. 

The method used was to send the note of an organ pipe 
‘m Paris to Algiers on a radio wave of 24.15 meters, 
Ml to return it from there to Paris on a wave-length of 
45 meters. The note received in Paris was then com- 
led with the direet note from the original organ pipe, 
fuced to the same intensity, in a cathode ray oscillo- 
aph. 

ln this instrument the outgoing note caused a beam 

‘lectrons to vibrate in @ vertical direction, the incom- 
B tote caused it to vibrate in a horizontal direction. 
* Tesults of the combined vibrations was to cause a 
lle spot of light, produced by the electrons on a screen, 
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to travel around in an oval or ellipse, called a Lissajou 
figure. Any variation in the time required for the radio 
signal to travel from Paris to Algiers and back was in- 
dicated at once by a change in the form of this figure. 
The ellipse became either flatter or rounder. 

At night the figure continually changed its form so 
rapidly that the changes could not be followed. They 
showed that the time required for the signal to travel to 
Algiers and back varied by 1/1000 second, the whole 
time required for the journey being about 1/100 second. 
During the day the figure remained quite steady. 

The same phenomena were observed with waves of 33 
meters and even of 349 meters. With the long wave, 
however, which is within the broadcast range for the 
United States, the fluctuations were much less rapid. 

Radio waves, when traveling long distances are re- 
flected back and forth between the earth’s surface and 
a reflecting layer high above the surface. Because of 
this zig-zag path, the time of travel between two distant 
points is greater than if the waves followed the earth’s 
surface. The fluctuations in time shown by the experi- 
ments of Drs. Decaux and Galle indicate that the height 
of the reflecting layer is continually changing at night, 
but remains at a fairly constant level during the day. 


THE TRANSPLANTATIONS OF SEX GLAND 


Sex gland transplantations, one of the most-discussed 
of recent medical developments, had relatively little ef- 
fect when tried on cattle in a series of experiments per- 
formed by Dr. Fred W. Miller, R. R. Graves and Dr. 
G. T. Creech, of the U. 8. Department of Agriculture. 

Their results are not in accord with the claims made 
for the famous Voronoff operation on livestock, which 
has been widely used as a means for rejuvenating aged 
but once valuable breeding animals, especially in France 
and the U. S. 8S. R. 

Normal ovarian tissue was implanted in the bodies 
of several dairy cows which had various types of abnor- 
malities in their reproductive organs, and also into two 
normally pregnant cows. In no case was there any ap- 
parent benefit to the sick cows, or harm to the pregnant 
animals, 

Male sex gland tissue was also implanted in several 
bulls that had become old and useless for breeding pur- 
poses, as well as one young animal in a subnormal phys- 
ical condition. After the operation, the old bulls were 
noticeably ‘‘pepped up’’ and aggressive, but their use- 
fulness as breeding stock was not improved. There was 
some improvement in the condition of the young animal, 
but not enough to be biologically significant. 

In the experiments, sex gland tissues from pigs were 
used on some of the animals, tissues from cattle on the 
others. Healing of the operational incisions was more 
rapid after the implantation of the pig tissue; otherwise 
no differences were noted. 

The results of the experiments are described in detail 
in the current number of The Journal of Agricultural 
Research, 


RECOGNITION OF WORDS BY DOGS 
Does learn the meaning of certain words very well 
and are not fooled by similarly sounding words. Nor 
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are they fooled by certain other circumstances purposely 
introduced to confuse them. These facts were brought 
out by extensive experiments made by Dr. Emanuel Sar- 
ris at the Institute for Environmental Research, Ham- 
burg. 

Several dogs were used and given such names as Paris, 
Haris, Aris, Argos, Niki, etc., some of which have very 
similar sounds, others very different. The dogs learned 
to respond to their respective names perfectly. They 
were then taught a few simple words and phrases of im- 
portance in the dog world, such as meat, stick, basket, 
on the chair, under the table, ete. Once having learned 
these words and phrases, they recognized them under a 
variety of confusing circumstances by their sound alone, 
independent of tone of voice or emphasis, and without 
the help of signs or gestures. They recognized them 
when mixed with other words, when the speaker and ob- 
ject were out of sight, and whether the voice was male or 
female. 

Thus the dogs being in one room and the experimenter 
in another, such commands as the following were given: 
‘Come Paris (or Haris, or Aris, etc.), to the meat’’; 
‘“Come to the meat Paris’’; ‘‘Paris come to the meat.’’ 
In each case the appropriate dog did the appropriate 
thing. Variety of phraseology and similarity of sounds 
did not confuse them. 

Aris was sung to in Greek. In the midst of the poem, 
one of the words he knows was inserted, but it was sung 
in the same tone and rhythm as the rest of the poem. 
Aris recognized it at once and acted accordingly. Later 
he learned the Greek word for it. 

Aris was taken into a room in the institute where he 
had never been before. ‘‘On the chair,’’ commanded his 
master, without moving a muscle. Aris ran all around 
the room searching and stopped finally at a chair turned 
over on its side, looking at it dubiously for a few sec- 
onds. Then he jumped on top of it. In a similar way 
on different occasions he accepted a stool up-side-down, 
a stool on top of another, a stool under the table, a 
bench, a settee, three chairs in a row and a chair wrapped 
up in gray paper. 

When commanded, ‘‘ Under the table,’’ Aris crawled 
under the typewriter desk, although he had never seen 
such an object before. 

The experiments showed that dogs recognize words by 
their sound alone, and can pick them out from a con- 
fusion of other sounds. They can also pick out from a 
confused and unfamiliar environment objects correspond- 
ing in function to familiar objects. 


ITEMS 

THERE is no super-heavy element called bohemium. 
Announcement made last month, when the supposedly 
new substance was first reported by Dr. O. Koblic, was 
premature, he now reports to Nature. The tiny speck 
of yellow powder obtained from pitchblende, a common 
source of radioactive material like radium, was not a 
new element. It was simply the metal tungsten, declares 
Dr. Koblic, like that found in the small wires inside 
electric lights. But the tungsten was in a form not 
easily identified. For the month that Dr. Koblic’s ele- 
ment bohemium was thought to exist, science had to 


VoL. 80, No, 207 


puzzle over two elements both having atomic number 93 
As such they were both heavier than any elements Tecog. 
nized in chemical tables which end with uranium, g, 
ment 92. The second element 93 was that of Dr. Enrieg 
Fermi, Italian physicist from Rome. Now the Italia, 
variety of element 93 stands alone. It is radioactive ang 
disintegrates like radium. But substantiation of p, 
Fermi’s work is still unreported by other scientists, 


PROFESSOR JELLINEK, French scientist, placed a tay 
egg between two condenser plates connected to a shoy 
wave radio transmitter. The power applied was 1,0) 
watts, the wave-length 3 meters. After five minutes’ ¢. 
posure the yolk of the egg was found to be cooked hay 
and solid, but the white was scarcely affected, being only 
of the consistency of a jelly. Yet the temperature of 
the yolk at the end of the cooking was only 140 degrey 
Fahrenheit, while that of the white was 176. This ¢. 
periment was part of a research on the effect of shor 
radio waves on different organic tissues, which Professo: 
Jellinek recently reported to the Paris Academy of S¢. 
ences. 


SPECIAL radio receivers at filling stations and othe 
points along motor routes to supply autoists with weathe 
information is suggested by the Bureau of Air Com 
merce. Every hour 68 airways broadcast stations in the 
United States send out the latest weather news for thei 
benefit of fliers. This information, often valuable for 
motorists, could be made available by the installation of Gi 
200 to 400 kilocycle receivers at places motorists frequent 
on a cross-country trip. The plan, it is believed, would 
be particularly valuable in rugged and mountainous r 
gions where a fog may mean delay, a heavy rain a roa 
washout and snow an impassable section of road. 


It is reported that many fires have been traced ti 
small birds who pick up lighted cigarette butts from thy 
street and, leaving a trail of smoke like a tracer buh 
let, carry them off to their nests in the eaves of ol 
buildings or warehouses. A report to the Railway Fig 
Protection Association states that an abandoned thea... 
in Rockwood, Tennessee, was destroyed by a fire origgpeether 
inating at a point where sparrows made their nests. 4§ 
the narrative goes, citizens sitting in the cool of th 
evening before the town hotel had seen sparrows pid 18 Me 
up discarded cigarettes and fly off with them still bum 
ing. Fire-chief Johnson, of Knoxville, reported that! 
locomotive engineer had seen a sparrow pick up a light 
cigarette and fly away with it, leaving a thin wraith 0 
smoke behind him, to the eaves of a near-by dwelling 
Several days later when the engineer stopped the ‘4 
at that town he was surprised to see that the house hig I 
been destroyed by fire. Extremely small charges of st" 
electricity have been found also to be one cause of tM 
great toll of fires which cost industry so much each ye s 
both in life and property. During the past six yea's . 
fires have been attributed to this form of electric'ly 
The friction of an endless belt running over pulleys Ms 
been observed to generate a spark of two volts poten" 
In an atmosphere containing a certain amount of 
flammable gases this would be sufficient to cause a2 @ 
plosion resulting in a very serious fire. 
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By H. POINCARE 


Published monthly by The Wistar In- 


— stitute of Anatomy and Biology begin- 
ning with No. 1 of Vol. 7, issued on 
Containing the authorized En- | January 10, 1934. 
glish translation by George | This journal will continue its same 
saice | high scientific standard under the edi- 3 
Bruce Halsted of ‘'Science and | torial management of an internationally a 
Hypothesis,’’ ‘‘The Value of | known group of biochemists and nutri- & 


tion experts. 


| The Journal of Nutrition is the offi- 
Method,’’ with a special preface cial organ of the American Institute of s 
Nutrition. 


Seience’’ and ‘‘Science and 


by Poi é, and introduc- ? ; 

tion by Josiah Royce. Price be published during a year. Price per xs 
postpaid, $5.00. volume $5.00 domestic, $5.50 foreign. 


Address subscriptions to ES 


The Wistar Institute of Anatomy and Biology 
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LAMOTTE AMERICAN TYPE CULTURE COLLECTION a 

Third Edition of Catalogue Completely Revised ne 

BLOCK COMP ARATOR Listing 1300 pure cultures of bacteria, 350 of yeasts, and iy 
400 of fungi, sent upon request. 

Special efforts made to secure cultures not in the collection. 

mple, accurate ou 

Hydrogen Ion Curator American Type Culture Collection, ns 

Measurements. John MeCormick Institute for Infectious Diseases, ) 

629 South Wood Street, Chicago, Illinois. 

Inexpensive 


Field Equipment for Engineers, 


Explorers, Hunters, Travelers 
Scientific Instruments, Packing Equipment, 
Skis, Firearms, Clothing, Fiala Pat. Sleep- 
ing Bags, Optical Instruments, Astronomic 
Telescopes; Range Finders; Binoculars. 
Paulin Altimeters. Write for Catalog “A” 

FIALA OUTFITS 


47 Warren St., New York 


Complete with 
any one set of LaMotte Permanent Color Standards, to- 
gether with a supply of the corresponding indicator solu- 
tion and marked test tubes. Even with highly colored or 
turbid solutions determinations can be made with accu- 
acy. Full instructions accompany each unit. 

Complete, f. o. b. Baltimore, $12.50 
LaMotte Chemical Products Co. 
418 McCormick Bldg. Baltimore, Md. 
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PRINTING COMPANY KNOW mi 


That by using 


KOLTHOFF BUFFER TABLETS 
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‘WE DO OUR PART 


You can prepare a Buffer Solution accurate to 


JOURNALS, MONOGRAPHS 0.02 pH in a FEW MINUTES at a cost of as 
AND BOOKS little as 9¢. 
Correspondence Invited May we send you literature? 
LANCASTER, PENNSYLVANIA Pfaltz & Bauer, Inc. 


300 Pearl St., N. Y. C. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


ADDRESS OF THE PRESIDENT OF THE 
AMERICAN PUBLIC HEALTH 
ASSOCIATION 


SPEND a little less on alcohol, tea, coffee, tobacco and 
cosmetics in order to have more to spend on preventing 
disease and improving human health. Try to raise the 
general intelligence level. Have the courage to apply 
what is already known about health and disease, and to 
search for further knowledge along these lines. 

These three pieces of advice were given to health 
workers of America, Canada and Mexico by Professor 
Haven Emerson of Columbia University, president of the 
American Public Health Association, meeting at Pasa- 
dena. Professor Emerson addressed the first general 
session of the organization at Pasadena on September 1. 

Self-denial, increased general intelligence and courage 
are the three elements needed to further improve human 
health. Specific problems which he urged health work- 
ers to concentrate their efforts on are sanitation, dia- 
betes, aleohol, industrial diseases, syphilis and sex and 
marriage education including birth control. 

Referring to the modern frankness of mind, act and 
speech, he urged that health officers attack the matter 
of sanitation with equal frankness of spirit and of lan- 
guage. We can not consider ourselves a civilized nation 
until every place of human habitation is equipped with 
the means for sanitary disposal of human waste with its 
infesting and infecting organisms of disease. 

The problem of checking the increase in diabetes must 
be met by teaching people to exercise the large museles 
of their bodies more and to limit their intake of food, 
he believes. He sees the increase of this disease as a re- 
sult of the machine age which has reduced man’s museu- 
lar exertion to the use of the fine muscles of eye and 
finger and has insured, with but slight interruptions, a 
superabundance of food. 

Years can be added to human life expectancy, the 
birth of wanted children assured and large vacancies can 
be created in hospitals and asylums when the race is 
washed clean of the pollution of syphilis. This is the 
most prevalent of all communicable diseases and one for 
the prevention of which we are doing the least. Yet prac- 
tical knowledge of how to combat syphilis exists to a 
greater degree than for any other disease, except diph- 
theria, malaria and hookworm infestation. The dis- 
ease exists in more than a third of the rural population, 
both Negro and white, of some southern states. 


A NEW WEIGHT-REDUCING DRUG 


DINITROPHENOL, potent new weight-reducing drug, 
should be added to the poison list and its sale regulated 
so that it can be obtained only on a physician’s pre- 
scription. 

This step was urged as a safety measure by Drs. M. 
L. Tainter, W. C. Cutting and A. B, Stockton, who were 
the first to report the use of the drug as an obesity 


remedy, at the meeting of the American Public Hei 
Association. 

‘Probably at least one hundred thousand persons hay 
been treated with the drug in this country alone,’ p, 
Tainter stated in reviewing the results obtained with tj, 
remedy since he and his colleagues first studied its pogg. 
bilities in 1931. It has also been used in Canada, Grey 
Britain, France, Sweden, Italy and Australia, 

Three deaths have been reported from its use, (yp 
was a psychiatric patient and there is some doubt i 
Dr. Tainter’s mind as to whether the drug was the cany 
of this death. The other two were a physician who tok 
two tremendous doses and a girl who bought the dng 
on her own responsibility from a druggist and took , 
very excessive dose. Excessive amounts of the drug 
eause death by producing a fatally high fever. 

A possible means of treating this dangerous fever wa 
suggested by Dr. Tainter, who said that in animals, q 
least, the fatalities from a fever of dinitrophenol can 
prevented by chilling the skin with ice packs and 
giving oxygen inhalations. 

The main disadvantage to the medical use of the dng 
is the very alarming and unpleasant skin rash which i 
sometimes produces. A saving feature is that about hil 
the patients who have had one such skin reaction # 
able, after a short interval, to continue the treatma 
without further difficulty. 

Dr. Tainter and colleagues were unable to find that 
drug, in proper dosage, had any harmful effect on liv 
kidneys, blood, digestive tract or blood pressure or « 
culation. Patients with high blood pressure can | 
treated like other patients, and as they lose weight if 
blood pressure is usually lowered and the accompany 
symptoms of that condition improved. There is alwy 
a possibility that some persons may have an idl 
erasy for the drug and in these patients harmful efe 
might be produced by even the correct doses. 

Because it is such a potent remedy Dr. Tainter uy 
not only that its use be limited to physicians but ti 
even doctors should not use it until every other remé 
for reducing weight, including careful dieting, had 
tried. 


BREAST CANCER IN RELATION TO CHIL 
BEARING AND NURSING 


Cancer of the breast is the penalty women pay 4 
failing to bear and particularly to nurse childrel, 
the opinion of Dr. Emil Bogen, of Olive View, “ 
Evidence for this theory, based on statistics an 
animal experiments, were presented by Dr. Bogen *) 
meeting of the American Public Health Association. 

Comparison of birthrates and of cancer deathn 
show that where the birthrate is low, the deathrate " 
breast cancer is high. Furthermore, in urban local 
northern countries and regions where small familie 
early weaning of the babies are customary the dee 
rate from breast cancer is high. It also appeas “ 
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Mepigher among unmarried women and married women 
who have not had children than among mothers of large 
families. 

From experiments with white mice, Dr. Bogen finds an 
| pxplanation for this. A derivative of the chemical sub- 
etance, cholesterol, is capable of producing cancer just as 
Lome of the coal tars do when painted on the skin, he 
ointed out. This same substance, cholesterol, is present 
}, the ducts of the female breast, both when it is pro- 
jucing milk and when it is not. In the absence of the 
ral drainage that comes with milk production and 
pid nursing, this cholesterol may undergo the chemical 
hanges that make it develop‘ cancer-producing qualities, 
Bogen’s opinion. 

Child-bearing and nursing is accordingly a natural 
rventive measure against this cancer-producing agent 
resent in the body. 


THE GULF HURRICANE 


‘‘SorewY,’? though slang, is nevertheless an accurate 
haracterization of the conduct of the Gulf hurricane 
hat threatened the Gulf ports of Texas during the last 
peck in August, and then put out to sea again, bound no 
ne knew whither. Its course could almost be charted 
ith a corkscrew. 
It was not in amy respect a typical autumnal tropical 
form in its coming, and in its howling retreat over the 
rashed-up waters of the gulf it was just as atypical, 
.L. Mitchell, of the U. S. Weather Bureau, told Science 
ervice. It was driven back, ‘‘licked,’’ by a high- 
titude land wind from the north. 
It was not a large storm, as hurricanes go, but what 
here was of it was pretty intense. When it approached 
alveston, meteorologists expected it to go on ashore, 
eak what damage its strength enabled, and then blow 
self out over the wide plains of Texas. That is the 
tlinary, ‘‘orthodox’’ thing for a hurricane to do. 
eople on the gulf coast, warned of its coming, made 
ings a8 secure as possible and then got out of the way. 
Instead of striking as expected, however, it veered 
aux toward the east, whence it had come, and when last 
aecrd of it was still doing its dervish dance out over 
te gulf, some 280 miles to the south of the Mississippi 
Meteorologists were as baffled as laymen over this 
ormal behavior, until reports of pilot balloons 
inched at inland points in the South and West began 
come in. These showed that a strong north wind at 
gh altitudes had steadily pressed against the west- 
mily drifting storm from the gulf, amounting in effect 
4 counter-attack which it could not overcome or 
free, so that in the end there was nothing to do but 
meat. 

This saving high-level north wind was born of a great, 
histent area of high pressure, that moved in with the 
rent cool wave from the Northwest and had much to 
Pwith the beneficial rains that have fallen in the Mid- 
stand Southwest. This ‘‘high’’ constituted a cita- 
‘of even, steady weather which the violent but small 
Mshore storm eould not penetrate, and from which the 
Wind sortie issued to drive it back. 
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At last reports, no one was willing to guess what the 
gulf storm would try next. It might swing to the north- 
east, threatening the Mlorida panhandle, it might continue 
straight east, striking the Florida peninsula, or it might 
blow itself out over the gulf. It was still intense, but 
still small in area, so that its damage, wherever it may 
strike, is expected to be severe in degree but limited 
in extent. 

In its birth no less than in its behavior, the storm was 
atypical, Mr. Mitchell said. The usual autumnal hurri- 
cane comes into being somewhere out over the South 
Atlantic, drives up through the Caribbean, and makes 
its landfall somewhere in the West Indies, on the South 
Atlantic coast of the United States, or on the gulf coast 
of this country or Mexico. 

Not so the present storm. It apparently originated 
right in the Gulf of Mexico itself, for its presence was 
first reported somewhere to the southward of the Mis- 
sissippi delta. Thence it followed its erratic course, first 
toward the west, then back again in an easterly direction. 

This has been a freak season for marine storms in any 
case, according to Mr. Mitchell. There have been three 
so far, one in June and two in August, none of them of 
tropical Atlantic origin. The other August one origi- 
nated off the Carolina coast and wound up on the shores 
of Texas. 

Two August ‘‘tropicals’’ striking Texas in them- 
selves constitute a record. In forty-eight years of rec- 
ord, only half-a-dozen hurricanes have struck the Texas 
coast during the month of August. Never before, so 
far as can be determined, have the weather-gods be- 
stowed upon it such a double doubtful favor. 


NEW DETERMINATIONS OF THE AGE OF 
THE EARTH 


By Dr. ALFRED C. LANE 
Tufts College 


(Copyright, 1934, by Science Service) 


From strife-torn Austria comes new scientific evidence 
that the age of the earth is not less than 1,725,000,000 
years. Thus does the city of Vienna maintain the 
heritage which has made it a great scientific center in 
the past. 

From correspondence with scientists in Austria I 
have just learned that while troops roamed the streets 
outside, investigators at the University of Vienna have 
completed an analysis of radioactive rocks from near 
Winnipeg, Canada, which provides the new insight into 
the age of the earth. 

The method of determining the age of rocks and 
mineral from the amount of radioactive material they 
contain, and the ratio of such material to the amount 
of lead present has been frequently described. The proc- 
ess (often referred to as the radioactive ‘‘timeclock’’ 
method) is in many ways like finding out how long a 
popcorn machine has been running by determining the 
proportion of popped to unpopped corn in it. 

By analogy, the unpopped corn would be the radio- 
active material present in the rock which has not, as yet, 
disintegrated. The popped corn would correspond to 
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the products of disintegration, principally radioactive 
lead. 

Some time ago, Dr. H. V. Ellsworth, the expert of the 
Canadian Geological Survey in such matters, analyzed 4 
sample of the mineral uraninite from near Winnipeg, 
Canada. He found a large proportion of lead present 
compared with the radioactive element uranium. 

The ratio, in fact, was so large that he suspected some 
of the lead might not be of radioactive origin; or that 
despite its fresh appearance some uranium might have 
been removed from the rock during the billion and 
more years it had remained in its location. Either hap- 
pening would have produced the surprisingly large ratio 
of lead to uranium. 

During the last few years in the laboratory of Pro- 
fessor A. Franke at Vienna, Dr. F. Hecht and his assistant, 
Miss Edith Kroupa, have been making a special study 
of the use of chemical microanalysis. This is simply a 
method of obtaining an accurate determination of the 
amounts of materials in a substance when the total 
amount of sample is very small. 

It was believed that the Viennese micro-methods would 
prove useful in checking the findings of Dr. Ellsworth. 
Accordingly the Canadian investigator sent to Vienna 
four tenths of a gram (about a hundredth of an ounce) 
of monazite which was associated with the uraninite 
sample. Monazite contains thorium, another radioactive 
material which ultimately, if given long enough, changes 
into a form of lead. 

Working with this almost microscopic speck of mate- 
rial Miss Kroupa, guided by Dr. Hecht, made the micro- 
analysis. Using their results one can compute that the 
rock from Winnipeg is beginning to approach two bil- 
lion years of age. A fair estimate of its antiquity is 
probably some 1,725,000,000 years. Other data as to the 
rate of disintegration of thorium into lead might make 
the result as high as 1,820,000,000 years. 

One can not be too fussy about a few million years 
when a minute error in weighing will produce such a dif- 
ference. Miss Kroupa’s data essentially substantiate 
the findings for the age of rocks elsewhere in the world. 
Minerals obtained at Sinyaya Pala in North Carelia, 
Russia, have been assigned the age of 1,850,000,000 
years, for example. 

The Viennese work, therefore, makes it highly prob- 
able that the Winnipeg minerals are the oldest yet 
known, at least on the North American continent. 


ITEMS 


A picturRE of village life which flourished on Lake 
Titicaca, 1,200 years ago, including the practise of bury- 
ing the dead under the houses, is brought by Dr. Wendell 
C. Bennett, who has just returned from archeological ex- 
plorations in the high plateau of Bolivia, for the Ameri- 
can Museum of Natural History. The houses of the 
village had completely encircled a mound beside the lake, 
Dr. Bennett found. The stone houses of the Incas are 
fairly common, but these houses were the rare relies of 
adobe and small stones, built by earlier people. Under 
the floor of one house were found 12 tombs, containing 
skeletons of children and adults. 
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Homo soloensis, a prehistoric race that lived jn Jang 
40,000 years or more ago, had tools and weapons », 
sembling those of Neanderthal Man in Europe. yj; , 
the conclusion of Dr. P. V. van Stein Calllenfels, pas 
on a study of a large collection of such implements » 
stone, bone and horn collected on a terrace of the Rive 
Solo. This terrace was apparently formed during 
Pleistocene or Iee Age times. The animal bones found 
associated with the relics of human occupation ineludg 
an extinct elephant, a hippopotamus and other anima, 
no longer known in Java. 


ELEPHANT bones, apparently of Ice Age date, hay 
been discovered during the digging of a well in a ganiq 
at Bethlehem. This is the first time such remains hil 
been found in either Palestine or Syria, so that sia. 
tists are interested in tracing their possible connectij 
with the ‘‘African’’ type of animal remains found 
Palestinian caves in association with prehistoric hung 
remains and stone implements. The find has bei 
reported to Nature by Miss Dorothea M. A. Bate, 
more detailed account, giving full description of the » 
mains, is to be published shortly. 


SMALL quantities of air can now be measured wil 
great accuracy. Of particular use in air-conditioning q 
houses a small machine has been invented that can deta 
mine in a very short time if a sheathing paper med - 
requirements as to the amount of air that can leak ing 
out through it. 8. T. Carson, of the National Bureau 
Standards, who developed the instrument, has found th 
it has a range about a thousand times greater than mo 
similar devices for measuring permeability. It can @ 
used on leather and insulating materials as well as su 
thin membranes as a cigarette paper. Paper sheath 
air-tight food wrappers, grease absorbers and the ij 
sulation for electric cables can all be studied and tha 
true value found. Since air permeability is related 
liquid absorption the efficiency of roofing materials a 
the rate of drying of ink on printing paper can als! 
measured accurately. 


WHEN lightning strikes a lightning rod or the # 
mast of a high tension line, it may produce a current 
high as 60,000 amperes, enough to light 130,000 ‘if 
watt lamps all at once. This is the result of a reseal 
earried on since 1926 by Dr. Heinrich Greunewald ani! 
associates, of the Berlin-Charlottenburg Society for 4 
Study of High Tension Installations. Currents of 3) 
amperes in lightning were found to be frequent, 5l)! 
to occur occasionally, and 60,000 was the highest ™ 
sured. The investigation was made by inserting 10' 
path of the lightning short rods of a special substal j 
that becomes magnetized on the passage of a culm 
The degree of magnetization showed the strength of ! 
eurrent, and the polarity of the magnetism show 
direction. It was found that the current usually p™ 
upward from the ground instead of downward 
commonly supposed, showing that the base of a thu™ 
cloud is usually negatively charged. This is in “4 
with the results of other recent investigations. 
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GAEDE’S PUMPS 


AEDE’S AIR PUMPS, for producing and 
maintaining the highest possible degree of 
vacuum, represent not only 
recognized original work in 
high vacua, but — undoubt- 
edly — the highest develop- 
ment of the art. They include a 
variety of mereury and oil diffu- 
sion pumps, rotary oil and molec- 
ular pumps, and accessories. 

APIEZON OILS AND 
GREASES have exceedingly low 
vapor pressures—on the order of 
10-6 mm. of Hg. at room temp. 
They provide (1) a non-poisonous 
liquid for diffusion vacuum 
pumps, and (2) sealing media for 
high vacuum systems,—without 
the use of freezing traps. 


ELLEYBOLD'S NACHFLA.G. COELN-RH. 


By special arrangement with 
the factory we are devoting par- 
ticular attention to the importa- 
tion of the above-mentioned 
apparatus and material. 

Please write for new Bulletin 
1385-S now in preparation. 


JAMES G. BIDDLE CO. 


[ ELECTRICAL wm SCIENTIFIC INSTRUMENTS | 
Arch STREET, Pa. 


GEELEITZ PETROGRAPHICAL MICROSCOPES—A num- 
super of used Petrographical Microscopes in good condition 
ith two objectives, Huyghenian oculars 5X and 8X with 
Mijustable eyelens. with Selenite and Mica plates, also 
juartz wedge. These are available at an attractive price 
nd will serve excellently for classroom use. Address: 
B. N., c/o Science, 3941 Grand Central Terminal, New 
fork, N. Y. 


AMERICAN TYPE CULTURE COLLECTION 


Third Edition of Catalogue Completely Revised 


isting 1300 pure cultures of bacteria, 350 of yeasts, and 
400 of fungi, sent upon request. 


Special efforts made to secure cultures not in the collection. 
ant Curator American Type Culture Collection, 
John McCormick Institute for Infectious Diseases, 
629 South Wood Street, Chicago, Illinois. 


THE SCIENCE PRESS 
PRINTING COMPANY 


PRINTERS OF 


SCIENTIFIC AND EDUCATIONAL 
JOURNALS, MONOGRAPHS 
AND BOOKS 


Correspondence Invited 
LANCASTER, PENNSYLVANIA 


Kewaunee’s Expert 
Engineers Assure 
You “PLUS VALUE” 


= 

When it comes to furnishing a laboratory, be sure to take advan- 
tage of Kewaunee’s Engineering Service. It is extended without 
charge. By taking up your problems with our engineers you will 
learn how to accommodate the most students in the space allowed, 
how to install the proper equipment at lowest cost, and dozens of 
other important money-saving facts. 

This remarkable service is Plus Value that Kewaunee is happy 
to extend. Write us, if you are considering changes in laboratory 
equipment. 


Lincoln Science Desk 
No. D-503 


C. G. Campbell, Pres. and Gen. Mer. 


115 Lincoln St., Kewaunee, Wis. 


Eastern Branch: 220 E. 42nd St., New York, N. Y. 
Mid-West Office: 1614 Monroe St., Evanston, Il. 


Representatives in Principal Cities 


i Protect Your 
canton 4 Laboratory Tops 
=from Acids and Moisture 


Endorsed by the leading labora- 
tory furniture manufacturers. 


LABTOP SEAL 


For Wood and Soapstone Tops 


Price: 5 Ibs. $3 


Paste form—no waste. 6. Will not peel, flake or 
. Cleans, polishes, protects. crack away from top. 
. Resistant to stains, acids, 7. Easily applied with cloth. 
alkalies and reagents. 8. Black in color. 


. Avoids complete refinish- 9. Adds years of service to 
ing or replacement. your equipment. 


wre 


. Eliminates gummy, sticky, 10. Acid resistant — water- 


dirty tops. proof. 
CAMPBELL COMPANY, Dept. 49, KEWAUNEE, Wis. 
Specialists in Laboratory Maintenance 


PRECISION BINOCULARS 


Made with the accuracy of fine scientific instruments. 
Ample range of magnifications, bright clear field; 
compactness; freedom from color aberration. 


For Information write 
BAUSCH & LOMB OPTICAL CO. 
632 St. Paul St., Rochester, N. Y. 


Field Equipment for Engineers, 


Explorers, Hunters, Travelers 


Scientific Instruments, Packing Equipment, 
Skis, Firearms, Clothing, Fiala Pat. Sleep- 
ing Bags, Optical Instruments, Astronomic 
Telescopes; Range Finders; Binoculars. 
Paulin Altimeters. Write for Catalog “A” 


FIALA OUTFITS 
47 Warren St., New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SYNTHETIC VITAMIN C 

SYNTHETIC vitamin C, called ascorbic acid, in its first 
actual use on medical patients is producing very striking 
and unexpected disease conquests, the British Associa- 
tion for the Advancement of Science meeting at Aber- 
deen was informed by Professor A. Szent-Gyérgyi, the 
Hungarian chemist who played a major réle in the arti- 
ficial manufacture of this important vitamin. 

A certain kind of hemophilia, the mouth disorder 
known as pyorrhea, certain forms of hemorrhagic ne- 
phritis and several other diseases against which medicine 
was helpless are seemingly being cured by ascorbic acid. 
Ascorbic acid is not a cure for hereditary hemophilia. 

‘‘This is the more striking since these pathological 
conditions have not been thought to be connected with 
lack of vitamin,’’ Professor Szent-Gyérgyi explained. 
‘‘These curative effects suggest that humanity is suf- 
fering much more gravely from a lack of vitamin C than 
has hitherto been supposed.’’ Disfiguring colorations 
of the skin brought on by illness are also made to dis- 
appear by ascorbic acid. Patients with Addison’s dis- 
ease, who have a yellow color, can be bleached out again 
by the use of this substance. 

The complete exploration of the mysterious vitamin C, 
found most abundantly in citrus fruit, was one of the 
most fast-moving dramas in current science. In the 
short space of two years vitamin C has been identified, 
its chemical structure determined and it has been made 
synthetically in the laboratory. The pure, highly con- 
centrated vitamin C acid has been made available for 
industry and medicine. 

Hungary, represented by Professor Szent-Gyérgyi, who 
is director of Szeged University’s Institute of Medical 
Chemistry, Switzerland, England and other countries 
have worked together in this great chemical conquest. 
‘Tt is pleasant to note that this unparalleled advance is 
due entirely to the closest and friendliest international 
collaboration,’’ Professor Szent-Gyérgyi said. 

It is predicted that the réle of ascorbic acid in life 
may be even more important than is now realized, for 
there seems to be no cell life in higher organisms with- 
out ascorbic acid. 

Vitamin D, the sunshine vitamin present in liver oil 
and green vegetables, was called the salvation of teeth 
by Dr. May Mellanby, of the British Medical Research 
Council. It helps to prevent and arrest dental decay or 
caries even in imperfect teeth. Beautiful teeth are 
found in Eskimos who get their vitamin D from blubber 
and in natives of the tropics who get theirs through ex- 
posure of naked bodies to the ultra-violet rays of the 
sun. 


THUNDERSTORMS SHATTER RADIO 
“MIRRORS” 

THUNDERSTORMS shatter the radio ‘‘mirrors’’ of elec- 
trical particles hundreds of miles above the earth and 
bring ‘‘bad luck’’ to radio listeners in the form of 
poor reception. This, in substance, is the report of J. 


A. Ratcliffe, of the Cavendish Laboratory of the [jj. 
versity of Cambridge, before the British Associatio, 

The radio ‘‘mirrors,’’ which reflect radio waves anj 
make possible transmission over long distances, are jy 
the ionosphere. Each mirror is a layer of air ato, 
split apart and in this way electrified. Radio wavy 
bounce off the under side of these layers and are pp. 
flected back to earth. 

Mr. Ratcliffe used radio signals to study the height 
of such reflecting layers during thunderstorms. Th, 
method is essentially an ‘‘echo’’ one and similar to the 
system of determining the depths of the ocean by seni. 
ing sound waves and waiting for the echo. The om 
difference is that radio instead of sound waves wer 
employed. 

It was found that one electrical layer, designated by 
the symbol E, was 78 miles above the earth before , 
thunderstorm arrived. During the storm the electrical 
discharge pushed the layer down to 65 miles. With the 
cessation of the storm the height of the layer rose again 
to 78 miles, but within fifteen minutes it mounted to % 
miles. The electrical reflecting surface, therefore, w- 
dergoes great oscillatory motion during the storm. 

Because of the up and down motion the fidelity of 
radio reception varies during the thunderstorm just asa 
beam of light reflected from a still pool is greatly dif 
ferent from that reflected by the water in the pool wha 
waves are stirred up in it. 


DYSENTERY AND NATIONAL HEALTH 

Amesic dysentery continues to threaten the health of 
the American people, in the opinion of Dr. F, W. 0’Co 
nor, of Columbia University, who pointed out the im 
portance of tropical diseases in the United States at the 
meeting of the American Public Health Association 
Pasadena. 

In the future greater attention should be paid to th 
question of amebie dysentery ‘because the usual number 
of carriers of the parasite in this country has doubtles 
been augmented by a number of persons in differell 
parts of the states who became carriers as the resill 
of the Chicago outbreak but did not develop symptoms 

From six to twelve million persons in the United 
States are subjects of this disease, according to an 6 
mate made by Dr. Alfred C. Reed, of the University ? 
California Medical School. 

The danger from carriers of amebie dysentery is 
fold, Dr. O’Connor pointed out. Not only are they p™ 
ably spreading the disease to others who may bel 
seriously ill, but the carriers themselves may at any &™ 
develop the disease in malignant form. Development @ 
liver abscess as a result of amebic dysentery infec” 
is a particularly grave complication which threatens # 
so-called healthy carrier and the apparently cured 
Dr. O’Connor emphasized the danger of relaps 
patients who had been treated and apparently had be 
eured of the disease. The recent epidemic in Chicas 
shows that the very progress of mankind may not om 
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bring new evils in its train, but may upset the biological 
palance between parasite and man. 

The Chicago epidemic was traced to sewage contamina- 
tion of drinking water in two hotels as a result of faulty 
plumbing. But such conditions probably exist in other 
cities. Outbreaks of amebic dysentery as severe as the 
one in Chicago last year may occur in other parts of the 
country at any time, especially under conditions of guest 
strain such as large conventions bring. 


THE DISEASES OF MIDDLE LIFE 

Man’s chance for long life now depends on the con- 
quest of diseases of middle life, namely cancer, diabetes 
and the diseases affecting the heart, blood vessels and 
kidneys, according to Dr. Louis I. Dublin, of the Metro- 
politan Life Insurance Company, speaking before the 
American Public Health Association at Pasadena. 

No headway has been made in the fight against these 
diseases since “1920, Dr. Dublin said. In fact, among 
persons of advanced age, almost twice as many deaths 
in a unit of population are attributed to these diseases 
to-day as in the early years of the century. The increase 
in deaths from these diseases is only in part due to better 
B diagnosis and reporting of the ailments. Some of the 
increase is an actual one. 

About six hundred thousand fewer people die every 
year at present than would if the health conditions of 
1900 still prevailed, Dr. Dublin pointed out. For every 
thousand of the population, five more survive under pres- 
ent conditions who would have died under the old régime. 
But this improvement has been achieved almost entirely 
among persons under 45 years of age and more particu- 
larly among infants and children. 

Increased control over tuberculosis, pneumonia, ty- 
phoid fever, diphtheria, scarlet fever and, more lately, 
measles and whooping cough has been a big factor in 
padding eleven years to the expectation of life at birth 
and even as many as four years to the expectation at 
the age of twenty years. 


ANTHRAX AND GASOLINE POISONING 

ANTHRAX is definitely on the increase among agricul- 
tural workers in this country and is a definite menace in 
the wool industry in several manufacturing areas, Dr. 
Henry F. Smyth, of the University of Pennsylvania, 
teported to the American Publie Health Association. 
The death rate for this disease, except in a few states, 
hows no tendeney to decline, the committee, of which 
Dr. Smyth is chairman, found in studying the anthrax 
Piuation during the past five years. The best method 
Pf treating the disease is by large doses of anti-anthrax 
Prum applied locally and injected into the veins. This 
Meatment must be kept up until definite improvement 
B evident. 

The increasing numbers of deaths from this disease 
bre due in part to its increase among agricultural work- 
ns where the serum is not available. Wool and wool 


lothing are frequently sources of this infection. Ma- 
hinery in a textile mill may become infected and trans- 
mt the infeetion to subsequent materials. A distinct 
“ard of both aeute and chronic poisoning from gaso- 
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line and benzine exists in the petroleum industry, Dr. 
Smyth reported. These substances act as narcotic 
poisons and produce injuries to the nerves in chronic 
cases. 

Treatment with calcium, the substance which gives 
bones their hardness, is the ‘‘sheet anchor’’ in cases of 
carbon tetrachloride poisoning, the committee found on 
investigation of this industrial hazard. Carbon tetra- 
chloride is the chief ingredient of many cleaning solu- 
tions. 

However, because it is used as one of several ingre- 
dients in certain mixtures, in the opinion of the com- 
mittee, it has often been unjustly blamed for causing 
harm when some of the other ingredients in the mixture 
have probably been the real cause of the poisoning. 


VARIATIONS IN PITCH OF THE VOICE 


OPERATIC and concert singers, even the most noted 
artists, habitually sing off pitch, according to Dr. Harold 
G. Seashore, Eastman fellow in psychology of music at 
the State University of Iowa, at the meeting in New 
York City of the American Psychological Association. 

Such variations from the true pitch of a song are 
probably unconscious on the part of the singer, Dr. 
Seashore indicated, although they may not be errors, 
either. Certainly the listener hears the performance as 
correct and artistic; the variations are not detected by 
the ear. In fact, Dr. Seashore considers it probable 
that if the singer were to sing rigidly in true pitch, his 
performance would be considered thin, mechanical and 
lacking in feeling. 

The singers studied included such well-known concert 
and operatic artists as Richard Crooks, Louise Homer 
and Lawrence Tibbett, as well as two college voice in- 
structors. The songs were in legato style and varied 
in difficulty from ‘‘All Through the Night’’ to two 
Handel arias. The voices were recorded by means of a 
sound photographing device called the strobophotograph 
which recorded graphically each variation in pitch and 
intensity, however minute. 

The photographie records showed that what is heard 
as a single note when sung by the artist is really a 
vibrato or oscillation between two pitches which may be 
as much as eight tenths of a musical step apart. From 
78 to 85 per cent. of all tones are off-pitch part of the 
time, with an average deviation of one tenth of a step. 

‘* Apparently singers to a degree ‘hunt’ for the correct 
pitch and interval extent,’’ Dr. Seashore said. He con- 
eluded, however, that the errors found are not due to 
motor skill deficiency or to auditory misjudgment, but 
are deviations necessary for the legato flow of the song. 

Gliding attacks, or the sliding up to the note sung, 
were found to be more common than musicians are 
willing to admit. ‘‘Gliding attacks are universally con- 
demned although we can now demonstrate that all good 
singers sing many tones with a rising pitch glide, some- 
times as great as several whole tones,’’ Dr. Seashore said. 
With Miss Homer, 13 per cent., and with Mr. Crooks, 33 
per cent. of all the tones in the songs were begun with 
rising pitch glide. Falling gliding attack was found to 
be rare, 
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ITEMS 


In the future, the investigator experimenting. with 
anthropoid apes may have his laboratory material 
standardized. This is the prophecy made to the Amer- 
ican Psychological Association by Dr. Robert M. Yerkes, 
of the Yale Laboratories of Comparative Psychobiology. 
It will require years to achieve this ideal, but ultimately 
the investigator who wishes to study the behavior or 
physiological reactions of these apes may select a sub- 
ject accompanied by a pedigree, life-history and char- 
- acterization. This is one of the primary objectives of 
the breeding colony maintained by Yale under the diree- 
tion of Dr. Yerkes. On May 1, 1934, the breeding colony 
consisted of three mature male chimpanzees, twelve. ma- 
ture females, four children and ten infants under three 
years. Between May 14, 1933, and May 2, 1934, eight 
normal births occurred at the station. 


LEARNING can take place, to a limited extent at least, 
when the brain cortex is completely missing. Cases of 
dogs who had lost their brain cortex through injury to 
the brain and yet could be ‘‘conditioned’’ or taught to 
modify their behavior, were reported by Dr. Elmer Cul- 
ler, of the University of Illinois. When a bell is rung 
or a light is flashed at the same time that a healthy ani- 
mal is given an electric shock, he will soon learn to pull 
back his paw as soon as the bell or light signal is given 
and thus avoid the shock. The animal who has lost the 
brain cortex can not learn to avoid the shock, but he does 
learn to show general symptoms of annoyance at the sig- 
nal alone. This shows that he does make a connection 
between the signal and the shock. 


THE case of a child who at two years had the mental 
age of an infant of less than seven months, or an in- 
telligence quotient of only 28, but who while being fed 
pituitary gland extract gained in mental ability until at 
five and a half years it equalled children nearly six 
years old and had an I1.Q. of 103, was reported by Dr. 
Florence Mateer, director of the Merryheart Seliools, 
Columbus, Ohio. For 34 children under treatment at 
Merryheart for diseased pituitary glands, the gain under 
pituitary feeding has been from 5 to 22 points in intel- 
ligence quotient in a year, the gain continuing through- 
out the period of study. 


You feel a flatiron as hot or a piece of ice as cold 
not because of the action of a special temperature 
mechanism in the skin but through the action of your 
blood vessels. The heat dilates or enlarges your blood 
vessels, while cold, on the other hand, contracts them. 
This theory, opposed to the commonly held one of a 
special skin mechanism for feeling temperature, was pro- 
posed by Dr. John P. Nafe, of Washington University, 
St. Louis, Mo. The cornea of the eye, which contains 
no blood vessels, can not feel temperatures, Dr. Nafe re- 
ported. The fact that warmth is perceived gently as a 
gradual flowing in while cold seems sharp and quick 
also points to the origin of the sensation in the blood 
vessels, he believes. When you place your left hand in 
cold water, the blood vessels in your right hand also 
contract and within three seconds your right hand be- 
comes more sensitive to heat and less sensitive to cold. 


Vou. 80, No. 2979 


SauT is not a taste. Evidence that this common food 
ingredient is not tasted but rather felt by some gpegja) 
skin mechanism was presented by Dr. Samuel Renshaw, 
of the Ohio State University. Thus the four traditiona) 
primary tastes—sweet, salt, sour and bitter—are prop. 
ably now narrowed to three. At a neutral temperature of 
about body warmth, tastes diminish. Salt, however, dogg 
not follow this rule: it is noticed more in lukewarm fooq, 
than in hot dishes. Also it can be noticed on the lips 
and gums of the mouth where there are no taste organs, 


Pictures of how atoms of helium, neon and argon 
would look if scientists could really see them are pre. 
sented by Dr. E. O. Wollan and Professor Arthur q 
Compton, of the University of Chicago, in the Journal 
of the Optical Society of America. The atom photo. 
graphs, for they may be called such because they are 
made by one form of photography, look like the moo 
with a ring around it. The rings are the swarms of 
electrons flying around the atom’s central core. X-rays 
were used in taking the atom pictures. When the rays 
are passed through helium gas a characteristic pattern of 
scattering occurs. The trick of photographing atoms 
was to study the distribution of the x-ray scattering and 
then make a paper pattern, or template, which would re- 
flect visible light just as the atoms scattered the x-rays, 
Such atom patterns were made for each of the gases 
studied. When cut in the proper shape the pattems 
were rotated and allowed to reflect light. A photograph 
of the reflected light produced an image on a phioto- 
graphic plate similar in appearance to the atom studied, 
except that it was some 100,000,000 times larger. 


OnE of the less-known experiments performed by the 
Japanese scientists during the total eclipse of the sun i 
the Pacific Ocean last February was to determine if the 
cutting off of the sun’s rays by the moon would change 
the magnetic field of the earth. Commander Akiyosi, 
of the Japanese Naval Hydrographic Office, found such 
an effect, according to a report by Dr. Josef J. Johnson, 


of the California Institute of Technology, who was o1e 


of two Americans accompanying the expedition to the 
Pacific. Dr. Johnson describes the experiment in Popi- 
lar Astronomy. 


THE wholesale slaughter of all wild mammals except 
deer over an area of 192,000 acres in Maine, will lose 
least a part of its element of tragedy in becoming a study 
of the preservation of bird life. When foxes in the south 
western part of the state developed rabies, the only 4 
seen by the U. S. Bureau of Biological Survey to prevel 
a wide-spread epidemic was to kill off all animals in ti 
area that could possibly become infected. The fact tht 
a great many of the doomed animals are those who yy 
nature prey on bird life gives the bureau an opportuni} 
to study the effect that complete extermination ” 
natural foes will have on the game and song birds of 
the region. In the war against such animals 4s wood: 
chucks, porcupines, squirrels, hares, bobcats, bea" 
skunks and foxes, cyanide gas is being used, in additi™ 
to the conventional traps. 
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SCIENCE—ADVERTISEMENTS 


Four Important New Books 


The Physical Basis of Things 


By Jonn A. Exprivaes, University of Iowa. International Series in Physics. 407 


pages, 6x9, illustrated. $3.75 


Portrays, for the general student, the physical world as 
seen by the modern physicist. The book explains, with 
emphasis on concrete illustration and with only the sim- 
plest mathematics, the meaning of the ideas which, evolv- 


ing from the older kinetic theory, have culminated in 
the new atomic theory of today. Numerous questions, 
problems, and examples have been included to stimulate 
the student ’s interest. 


Introduction to Mechanics and Heat 


By NATHANIEL H. FRANK, Massachusetts Institute of Technology. 


6x9, illustrated. $3.00 


Presents a systematic elementary treatment of the 
fundamental principles of mechanics and heat, applying 
these principles to a broad range of material. The 
approach is characterized by a close-knit, logical struc- 


340 pages, 


ture, with emphasis on the quantitative aspects of all 
the topics treated, and on the unity of thought and 
method of applying fundamental principles to actual 
problems. 


Principles of Mathematical Physics 


By Wiu1am V. Houston, California Institute of Technology. International Series 


268 pages, 6x9. $3.50 


This book fills the gap between the elementary courses 
in physics and the more advanced treatises on special 
subjects. It introduces the more powerful methods of 
treating physical problems by applying them to simple 
cases, Although the subject matter is confined to classi- 


in Phystes. 


eal physics, considerable attention is given to those 
methods which have proved useful in the quantum 
theory. The extensive problems are an important fea- 
ture of the text. 


The Problem of Mental Disorder 


A study undertaken by The Committee on Psychiatrie Investigations, National 
Research Council, and supported by a grant from The Carnegie Corporation. 
Members of the Committee: Mapison BENTLEY, Chairman, Cornell University ; 
and E. V. Cowpry, Washington University. 390 pages, 6x9. $4.00 


This candid appraisal of concepts, methods, and prin- 
“ples aims to (1) state the problem in its various 
phases; (2) present the views of representative psychia- 
Insts; (3) interrogate the biological and psychological 


sciences to discover methods and products of research 
which may be applied toward a better understanding of 
the problem; and (4) summarize and interpret the ma- 
terial collected. 


Send for copies on approval 


McGRAW - HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York 


Aldwych House, London, W.C.2. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


PAPERS AT THE CLEVELAND MEETING OF 
THE AMERICAN CHEMICAL SOCIETY 
By Rosert D. PoTTer 
Science Service Chemistry Writer 


ISOLATION of the heavy element proactinium has been 
achieved, according to an announcement made by Dr. 
Aristid Von Grosse, assistant professor of chemistry, 
University of Chicago, to the American Chemical So- 
ciety meeting at Cleveland. Dr. Von Grosse stated that 
proactinium is the first chemical element to be isolated 
in the United States, although several elements, including 
illinium, alabamine and virginium, have been discovered 
here. The newly isolated proactinium is next to the 
heaviest element known, which is uranium with atomic 
number 92. Proactinium is number 91 and its atoms 
weigh 231 times as much as those of ordinary hydrogen. 
It is radioactive and continually breaks down like 
uranium and radium. Proactinium’s half period, or the 
length of time it disintegrates to half the original 
amount, is 32,000 years. Radium is much shorter lived, 
having a half period of only 1,600 years. Of impor- 
tance to scientists everywhere is the possibility that the 
famous super-heavy element number 93 of Professor 
Enrico Fermi, may be an isotope of proactinium. Per- 
sonally, Dr. Von Grosse said, that he believed this to be 
the case and has so written to Professor Fermi. The 
work of isolating proactinium was begun three years ago, 
when three tons of radium residues were imported from 
the world’s oldest radium factory at Joachimstal, 
Czechoslovakia. From a ton of these residues and at a 
cost of $5,000, Dr. Von Grosse obtained one tenth gram 
of proactinium in its pure form. A tiny sample of the 
rare substance was exhibited to the society. It is a thin 
coating of proactinium on tungsten wire and sealed in 
a glass bulb. A magnifying glass is needed to see it. 
Dr. Von Grosse, who is 29 years old, was born in Riga, 
Russia, and brought up in Shanghai, where his father 
was Russian Consul. He was educated in Berlin at the 
Institute of Technology, where he won the degree of 
doctor of chemical engineering in 1927. 


A NEW tool for determining extremely minute amounts 
of chemical elements in microanalysis, using radioactive 
disintegration, was described by Dr. Charles Rosenblum, 
of the department of chemistry at the University of 
Minnesota. The new technique was acclaimed by the 
chemists gathered in Cleveland as having almost infinite 
possibilities in the chemical detection of amounts of 
material too small to be determined by the finest present- 
day chemical means. Describing his method, Dr. Rosen- 
blum pointed out that many of the heavier elements have 
radioactive isotopes—twin forms which are chemically 
indistinguishable but which make known their presence 
by breaking down. Such isotopes liberate alpha, beta or 
gamma rays, just as the radioactive element radium does. 
All these rays can be detected by the methods of physics; 
hence the new microanalysis is a combination of chem- 


istry and physics. The trick in the new method is to aqa 
to a solution of some element a small amount of a radio. 
active element with which it is isotopic. This mixture jg 
chemically inseparable. Yet the amount of radioactiys 
disintegration detectable is a measure of the concentra. 


. tion of the inert element. ‘‘If now a certain fraetioy, 


say half, of the inert element is removed from the gop. 
tion by precipitation or electrodeposition,’’ according ty 
Dr. Rosenblum, ‘‘the same portion of the radioactiye 
element is simultaneously removed. The radioelemen; 
therefore acts as an indicator of the inactive element.” 
The usefulness of the method is not confined to the 
analysis of the heaviest elements. A determination of 
sodium sulfate concentration in very small amounts was 
possible. Using the method of radioactive indicators, the 
lessening concentration was traced both by radiometric 
and analytical measurements, but the former could dp 
everything the orthodox methods did and much more. As 
another example, Dr. Rosenblum traced the solubility of 
lead sulfate in an aleohol-water solution. Dr. ©. J. 
Brockman, associate professor, University of Georgia, 
chairman and organizer of the symposium on chemical 
indicators before which Dr. Rosenblum’s paper was pre- 
sented, said, ‘‘Dr. Rosenblum’s method is a most power- 
ful tool for the science of microchemical analysis. It is 
so much more sensitive than our common methods that I 
believe the possibilities for the future in this field ar 
almost infinite.’’ 


A SUGGESTION that the changing enzyme content of 
various organs of the body during the development of 4 
cancer tumor may represent defensive mechanisms of the 
body to prevent further malignant growth was advanced 
by Dr. E. F. Schroeder and Dr. Ellice MeDonald, of the 
eancer research laboratories of the University of Pent- 
sylvania. Future treatment of cancer may be directed 
toward methods of artificially stimulating the enzyme 
activity of an organ in order to aid this apparently 
natural defensive mechanism of the body. Speaking be 
fore the symposium on the chemistry of enzymes, the 
recent work carried out at the university on analyzing 
the enzyme content of cancer tumors and such orgals 
of the body as the kidneys and liver was traced. Et 
zymes are the biological chemical catalysts which make 
possible chemical reactions without entering into the Tt 
actions themselves. The enzyme arginase occurs in larg? 
amounts in cancer tissue and appears to be closely as 
ciated with rapid growth processes like those found ® 
necrotic tumors. The arginase content of other rapidly: 
growing tissues, like those of an embryo, also contail 
arginase and as growth slows down the arginase conte! 
decreases. In studies on rats given cancer by implan* 
tion, it was found that the faster a tumor grows, the 
more necrotic or degenerated it becomes and the high! 
grows its arginase content. At the same time tH 
arginase normally present in the liver decreases 45 the 
tumor grows. For two other enzymes, cathepsin and 


phosphatase, the action works in a reverse sense. Theit§ 
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content in a tumor diminishes as the cancerous growth 
becomes more necrotic. Phosphatase in particular 
seemed to be found in high concentration in the kidneys 
in rats resistant to cancer. The work suggests two pic- 
tures of enzyme cancer mechanism according to Dr. Me- 
Donald. In concluding the address he said: ‘‘The in- 
teresting question is raised as to whether these enzyme 
changes may not be related to a specific immunological 
reaction against the growth of cancer. For example, the 
high kidney phosphatase of resistant rats might act as 
4 defensive mechanism against further growth of the 
tunor. Or, from another point of view, the implanted 
cancer tissue might liberatejinto the blood stream certain 
enzyme activators, or stimuli, which would cause other 
organs to respond by setting up a defensive mechanism 
in the form of increased enzyme activity. If the stimu- 
lus is sufficient the animal may throw off the cancer; if 
not, the cancer grows. This opens an interesting field 
in the possibility of artificially stimulating enzyme activ- 
ity of an organ as a defense against further growth of 
the cancer.”’ 


New investigations in hypnotic drugs producing a de- 


| gree of insensibility between normal sleep and complete 
; surgical anesthesia were reported by Drs. E. H. Volwiler 


and D, L. Tabern, of the Abbott Laboratories, Chicago. 
Previous work with derivatives of barbituric acid has 
produced drugs of the neobutal type, now widely used 
in hospitals for patients before an operation and prior 
to the administration of a total anesthetic. Such drugs, 
when given by mouth in proper doses, produce a relaxed 
condition in the patient, without causing complete in- 
sensibility. While under their influence the patient could 
be given ether or other anesthetics, and could cooperate 
with the physician in the process. The desired insensibil- 
ity eame quickly and lasted only a little longer than the 
operative period; hence decreased possibilities of post- 
operative complications. Another major improvement 
in the barbiturate drugs was to increase the margin of 
safety between an effective dose causing insensibility and 
a fatal dose. Drs. Volwiler and Tabern observed that 
these specifie effects of the barbiturates were associated 
with a certain arrangement of the atom groups within 
the molecules of the compounds. They determined to 
study the properties of other substances into which these 
groups might be incorporated. Substituted acetyl ureas, 
aeetamides and brom analogs were employed. In all, 
wenty-seven different drugs were prepared. Some of 
these new preparations had unusually wide margins of 
safety. However, while their study may aid in increasing 
ihe knowledge of what factors are needed to raise the 
tafety margin in hypnotic drugs, it is believed that the 
lewest compounds described are not yet ready for clin- 
ieal application, 


A NEW means of speeding up tests by which tubercu- 
isis may be determined was presented by Russell N. 
pale and Dr. Emil Bogen, of Olive View Sanatarium, 

Olive View, Calif. They pointed out that the remarkable 
light element, beryllium, possesses toxic properties not 
"egested by its chemical relationships. Their studies 
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show that beryllium markedly accelerates the develop- 
ment of tuberculosis lesions in infected guinea-pigs. One 
way of detecting tuberculosis in man is to inject sus- 
pected sputum or other materials into guinea-pigs and 
await the development of tuberculosis in them. One 
hundredth of a gram of beryllium chloride injected 
weekly into guinea-pigs usually doubled the extent of 
tuberculosis found on dissecting the animals at death. 
Out of all the chemical elements obtainable for the work 
and after tests on thousands of guinea-pigs, beryllium 
was the only element which had this action. Tests 
showed beryllium did not affect the growth of the 
tuberele bacilli, nor was it found to increase the viru- 
lence of avirulent strains of tubercle baciili such as BCG. 
It appears, however, to weaken guinea-pigs’ resistance 
to the attack of the bacilli. 


OnE of the strangest Jekyl-and-Hyde réles among the 
atoms was reported by Dr. Walter H. Hartung, of the 
Sharp and Dohme Chemical Company of Philadelphia. 
The multi-faced substance is known chemically as propio- 
phenone. Chemists know accurately its composition, or 
atomic ‘‘skeleton.’’ It is a chemical having a pleasing 
odor that lends itself to blended perfumes. But by 
changing the kind of atom ‘‘flesh’’ through chemical 
manipulation, it is possible to produce thirteen different 
compounds, all active physiologically and representing 
seven different types of activity. From propiophenone 
two kinds of local anesthetics can be built up: a flavor 
suggesting licorice, a germicide eight times as powerful 
as carbolie acid, a chemical causing crying, and the stim- 
ulant ephedrine, Propiophenone rivals other organic 
chemicals reported which, while having the same basic 
atom skeleton, are found in such widely different things 
as cholesterol, vitamin D, the bile acids, the sex hor- 
mones and cancer-producing coal tar products. ‘‘ While 
there is abundant evidence of relationship between 
physiological action and chemical constitution,’’ accord- 
ing to Dr. Hartung, ‘‘our knowledge thereof is yet so 
elemental that we can not even yet vault the low hurdle 
raised by the chemical family descended from a simple 
substance like propiophenone.’’ 


THE ‘‘hot spot’’ of the world, so far as science can 
create it, is the carbon electric are. Suck are lights, 
used in powerful searchlights, have a temperature of 
3,810 degrees above absolute zero. This temperature is 
exceeded only in distant stars and in the center of the 
earth. The temperature of carbon ares, after intensive 
research which began in 1801 with the work of Sir 
Humphrey Davy has been determined definitely. To 
have fixed the temperature as 3,810 degrees is an im- 
portant landmark for science. Dr. V. C. Hamister, N. 
K. Chaney and 8, W. Glass, of the National Carbon Com- 
pany, indicated that the new-found temperature will be 
as important to the science of high temperatures as is 
the melting point of ice or the boiling point of water 
to investigators in ordinary temperature work. Uses of 
carbon ares include: production of two billion candle- 
power beam for airway beacons, army and navy search- 
lights, light for motion picture projection and ultra- 
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violet light for irradiation of foods and milk to increase 
“their vitamin D content. 


As the wood of trees becomes really old—say about a 
million years, its cellulose content, which marks its youth, 
decreases while the proportion of lignin, telltale of old 
age, increases. This is shown in a study of chemical 
changes in glacial and pre-glacial trees by W. A. Gort- 
ner, of the University of Minnesota, one of the few un- 
dergraduate students on the highly technical program. 
Embedded in clay taken from a well ninety feet deep 
on what was once the site of the great glacial Lake 
Agassiz, Mr. Gortner found wood fibers buried during 
the five glacial invasions of ice which swept over the 
North American continent from 1,000,000 to 25,000 years 
ago. An examination showed that once vast forests of 
spruce spread over the region. Through the ages each 
forest in turn was covered by ice and glacial drift. 
Basing his experiments on the assumption that spruce 
wood to-day is like the spruce of a million years ago, 
Mr. Gortner, under the direction of Dr. S. I. Aronovsky, 
Dr. C. O. Rosendahl and Dr. R. A. Gortner, his father, made 
a chemical analysis of the various tree fibers. Cellulose 
decreased, he found, from 61 per cent, in modern spruce 
to six tenths of one per cent. in the oldest pre-glacial 
trees. Lignin, on the contrary, increased from its normal 
value of 30 per cent. to about 65 per cent. Cellulose, in 
effect, is what makes wood young. Mr. Gortner’s paper 
is to receive the prize for undergraduate research offered 
by the Minnesota University Chapter of Sigma Xi. 


The best lubricants allow motion between two pieces 
of metal when they act in the fashion of a small boy 
skating on ice. To reduce friction under conditions of 
high temperature and pressure a good lubricant should 
be a solid; but such a solid that it turns to a liquid 
when under a load. Dr. Robert C. Williams, of the Iron- 
sides Company, reported that where high pressure and 
extreme temperatures occur the best lubricants are not 
the conveniently paste-like greases but solid wax-like 
materials. Such lubricants act very much as ice does 
under the runner of a skate; they turn to a liquid and 
then back to the solid form. Dr. Williams pointed out 
that one really skates on a film of water formed by the 
pressure of a skate runner. The water turns back to 
solid ice as soon as the pressure is removed. The phys- 
ical properties of lubricants should be: (1) They should 
adhere firmly to at least one of the two surfaces between 
which the rubbing occurs; (2) they should remain in a 
solid form prior to the motion of the two parts; (3) they 
should turn quickly to a mobile liquid as soon as sliding 
under load occurs. 


THE toxic, poisonous agent in poison ivy that makes 
it a scourge to picnickers and campers has at last been 
identified, according to Professor G. Albert Hill, of 
Wesleyan University. The harmful chemical in poison 
ivy that does the damage is called urushiol. It had been 
isolated years previously by the Japanese chemist 
Majima from Japanese lac. Some persons were poisoned 
by Japanese lac on Mah Jong sets imported during the 
‘‘eraze’’ several years ago. Professor Hill used 800 
tons of poison ivy leaves in an effort to learn what the 
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toxic agent was, but without success because of jts com. 
plexity. Success came when the bark of the plant was 
used as the source of the poisonous urushiol. 


Drs. C. D. Lowry, Jr., C. G. Dwyer, Gustay Eglot 
and J. C. Morrell, of the Universal Oil Products Com. 
pany, reported that it is possible to use certain dyes 4, 
inhibitors for decreasing gasoline deterioration. iy, 
age the gasoline ‘‘guardians’’ weaken but at the same 
time their color fades. Thus chemists are able to tell 
when the inhibitory chemicals are so weak that they muy 
be replaced. 

ITEMS 


AT 12:46 P. M., eastern standard time, on Sunday 
September 23, the sun will be directly over the equatir 
in its southward journey among the stars. This event, 
called the autumnal equinox, is taken by astronomical 
convention as the beginning of autumn. Because the sy 
is over the equator, it will rise directly in the east, an 
set directly in the west, so that it will be above the 
horizon just as long as it is below. Astronomers plac 
no credence in the popular belief in a ‘‘line storm” 
occurring when the sun thus crosses the ‘‘line.’’ Sep. 
tember is apt to be a stormy month, but bad weather is 
no more likely to occur on September 23 than on the 
days before or after. 


THE drought of 1934 is at last in full retreat; eva 
the U. S. Weather Bureau has acknowledged the defeat 
of its late enemy, after a survey of another week's 
strong rains throughout most of the great central valley. 
In fact, in some places in Ohio the seeding of the winter 
wheat crop has been delayed by an excess of rain 
Nevertheless, the mischief done by the long drought is 
far from being repaired, even when the last summer's 
crop losses are written off the books. Over large parts 
of the West the reserve of subsoil water is still far below 
normal. A winter of heavy snows would be one of the 
greatest benefits the western grain areas could receive. 


RussiAn thistles, ordinarily regarded throughout the 
West as a nuisance of a tumbleweed, will yield hay ogi 
silage serviceable enough for emergency purposes, a 
cording to Professor F. W. Christensen, specialist i 
animal nutrition at the North Dakota Experiment St 
tion. To be useful for feed, the thistles must be cul 
while they are in bloom, before the sharp, troublesom@yyy 
spines form and harden. The thistles must be regarded 
as an emergency ration only, not as a substitute for the 
regular cultivated hay or silage plants. 


War against chinch-bugs must be waged on a wit? , 
front and more intensively in 1935 than it was last sug 


mer, unless severe weather in fall and winter decimatt(l A 
the hordes of the pests now settling into winter quarte" me 
in weedy fence-corners and along grassy roadsides. * Pt 
survey of the situation by the Bureau of Entomology 


U. 8. Department of Agriculture, gives indication thal 
Iowa will have an especially severe chinch-bug probles 
to cope with next year. Normally, only the southerl 
fringe of that state is invaded by the insects, but durilg 
the past summer they got well up into the central oon 
ties; and the territory they have gained will servé rot 
next summer ’s ‘‘ jump-off.’’ 
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MICROSCOPIC 
SLIDES 
We stock half a million i “Serew- Drive” es 
Rheostat. 
slides and make twenty 66 J AGABI” i 
thousand slides year. RHEOSTATS 
We can serve you better HESE improved type ‘‘Jagabi’’ Rheostats 
have appealed especially to those users of 
than ever. fine-adjustment current-regulating devices who are 
primarily influenced by design, quality of work- 
ww manship, ruggedness and performance. There are Be 
four sizes and 76 different ratings—carried in S> 
stock. 
Powers & Powers Please write for Catalog 1370-8. & 
Lincoln, Nebraska JAM ES G. BIDDLE CO. 


| ELECTRICAL ano SCIENTIFIC INSTRUMENTS | 
6200-13 Streev, Pa. 
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HELLIGE 


through solutions, main- 2 
taining special atmos- GLASS VESSELS 
A few bub- 


pheres, etc. 


" bles a minute, or a full We offer a number of odd sizes of ag 

& stream. The gage tells i} Hellige acid-proof cemented glass a 

ft you the pressure in the 2a cells at considerably reduced prices. r 

tank. Different inlets ; : The cells are of first quality in every respect S 

for different gases,—O, 4 and, as sometimes one of these cells will oF 

H.. CO.. N.. ete answer for one of the regularly listed sizes, 

considerable saving can be made by this 

Ask for folder VG, describing this and other Hoke controls. i = special offer. aS 

Hoke Inc. 122 Fifth Ave., New York City 

Write for our Special 

HEPARIN 

| As a service to research workers, the ool NC. a 

| Connaught Laboratories have made a 179 EAST 87 STREET, NEW YORK. N.Y. U.S.A. 

preparation of heparin available on an Saentiric Instruments « Lasoratory & Bacteriovocicat SupPues 

= | economical basis for laboratory use in << 

| Preventing blood from clotting. MOSS FLORA OF NORTH AMERICA, be 

| Particulars may be had upon application 

| Grout. Vol. III treating 567 species and varie- 

| CONN AUGHT LABORATORIES ties of pleurocarpous mosses (all known) ; 8x 11 e 

| University of Toronto in. 277 pp. 80 full page plates. $10.00. Send for ia 
Toronto 5 Canada 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE CONCENTRATION OF RARE EARTHS 
BY ELECTROLYSIS 


A NEW method for concentrating many of the so- 
called rare earth elements, whose purification has baffled 
chemistry for years, was presented to the meeting in 
New York City of the Electrochemical Society. 

Professor B. S. Hopkins, of the department of chem- 
istry of the University of Illinois, told of his new experi- 
ments with salts of the rare earths in collaboration with 
Dr. L. F. Audrieth. Professor Hopkins is famous for 
his discovery in 1926 of the element illinium, a metal 
with valuable properties. 

The rare earths have atomic numbers from 57 to 71 in 
the periodic table of the chemical elements. They are 
seldom shown on the familiar classroom charts because 
they unduly complicate the classification of the elements 
in a systematic arrangement. 

Minerals containing the rare earths occur chiefly in 
Seandinavia, the Urals, America, Brazil, India and 
Australia. Owing to the extraordinary chemical simi- 
larity of the members of the rare earths and to the 
further fact that they are associated in nature, it is very 
difficult to separate them and to prepare them in the 
pure state. Professor Hopkins’s report to the society 
describes a new method for solving this problem, at 
least in part. 

The first stage in the concentration of rare earth is 
to mix them with mereury for which they have a great 
affinity. Mercury amalgams of the rare elements are 
thus obtained. The preparation of mercury amalgams 
is not the easy process used by dentists in making silver 
amalgams for dental fillings. It is necessary to use 
electrochemical processes where the conducting solution 
is mereury chloride. Rare earth amalgams prepared 
electrochemically are liquid or pasty masses containing 
from one half to three per cent. of the rare earth metal 
by weight. The amalgams are easily decomposed by ex- 
posure to air and moisture. They must be preserved in 
a@ vacuum or in an inert atmosphere like neon, argon or 
helium. Dr. .Hopkins states that the amalgams may 
serve as the starting point for the preparation of the 
corresponding rare earth metals. 


THE INTERNATIONAL STEAM TABLE 
CONFERENCE 


RESEARCH in pure science on the properties of steam 
is, at last, catching up with the advances made in the 
improvements in steam power plants and generating tur- 
bines. This situation is, in many ways, the exact reverse 
of the condition found elsewhere in science, where the 
popular ery is for a moratorium on research until the 
world catches up with scientific discovery. 

With what success science is ‘‘catching up’’ was dis- 
closed at the third International Steam Table Confer- 
ence in session at the National Bureau of Standards. 
Investigators gathered in Washington from the United 
States, England and Germany planned to visit the Massa- 


chusetts Institute of Technology and New York City for 
the concluding sessions of the conference. 

Steam tables are lengthy compilations of steam), 
properties expressed in columns of figures showing th, 
variation of steam’s temperature with pressure and count. 
less other data. It is from steam tables that engineey 
compute estimates of temperatures and efficiencies 4 
power generating units before a hand is turned to ep. 
struct them. A great million-dollar steam power play 
is built for maximum efficiency on the basis of steay 
tables. 

From 1910 to 1930 the development of steam gene. 


ators, super-heaters and turbines outstripped knowledg:§ 


of the properties of steam. Steam engineering, in , 
word, was shooting in the dark and achieving results by 
the trial and error method. 

In 1921 the American Society of Mechanical Engineers 
began the movement for more experimental work 
steam’s properties. At London in 1929, in Berlin in 
1930 and now in the United States various investigators 
who have been collecting and extending the data on the 
properties of steam have gathered to report progress, «- 
ordinate data and discuss future research. 

At the Bureau of Standards work has progressed m 
a study of the properties of saturated steam from the 
freezing point of water to 704 degrees Fahrenheit ani 
from pressures of a fraction of a pound to 3,200 pounds 
to the square inch. The bureau’s work is in excellent 
agreement with that done elsewhere. 

This extensive research has brought into agreement 
the steam tables used throughout the world. It is nov 
possible to build a turbine in one country and have if 
pass efficiency tests in another. Formerly the differeat 
steam tables in use often led to completely different re 
sults on the supposed efficiency of a steam power ut 
One aim of the conference is to produce a steam table 
which will be agreed upon internationally. 


A NEW STREET CAR 


A NEw street car representing four years of researtl 
and a million dollars in cost was exhibited in Cleveland 
on September 24. The car is a street car riders 
‘*dream’’ of the millennium. Every remedial annoyanc@ 
incidental to transport: by urban electric car has bed 
removed from the new development. 

Forced ventilation is supplied, the seats all face for 
ward and are of the familiar motor bus type; deep, 
and upholstered at side and back in leather. The " 
dows really move; not by two-handed brute force wil 
the help of a crowbar, but like windows in automobiles 
The first high step getting into the car has been repla* 
by stairs like those of the home. Wherever one stand 
in the car there is a handrail or grip so near that 5 
even one step is necessary to reach it. Lighting is inf 
rect and provides three times normal street car illum” 
tion without glare. Noise is diminished within the “ 
by replacing steel coiled springs with rubber pads. The 
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wheels are resilient; a combination of steel and rubber 
B .o designed that they transmit less vibration and noise 
than formerly. 

Construction of the car was in the hands of Professor 
¢. F. Hirschfeld, chief of the research department of the 
Detroit Edison Company. He had had, however, no ex- 
perience in designing street cars. Starting ‘‘from the 
ground up’’ his first thought was to talk with many 
street-car riders and find out all the things about this 
form of transport which they did not like. Afterward 
he went to the electric railway companies studying eco- 
nomical operation and finally to the manufacturers to 
have the many ideas worked out. 

The new street car will accelerate about twice as 
rapidly as has been customary. Yet it can do this far 
more smoothly than do present street cars. Not only will 
this improved speeding up decrease the running time for 
a multi-stop route, but it is believed that it will reduce 
accidents at traffic stops. At present, it is explained, 
automobiles can accelerate faster than a street car from 
a standing start. As a result, drivers like to cut over 
to the car tracks in front of the car as both get under 
Svay. With faster acceleration in the new car, 10 per 

ent. more than that possible in automobiles, it is be- 
lieved motor cars will be unable to cross over to the 
Btracks because the street car will already be there. 
Finding that rubber tires for street car wheels would 
not, in their present stage of development, stand the 
strain of service the development engineers have pro- 
dueed a resilient wheel made of steel parts interlocked 
with rubber. To reduce the transmission of vibration 
from the trucks up to the car body, rubber springs in- 
stead of steel springs are used. 


AIR-CONDITIONING OF HOSPITALS 
HosPITaLS will increase their patients’ chances for 
ecovery if they provide ideal weather in the hospital 
voms and wards, in the opinion of Professor C, A. Mills, 
if the University of Cincinnati, given in a paper read 
before the American Hospital Association, meeting in 
Fliladelphia. Professor Mills said that his six years’ 
iuvestigation of the effeet of climate on health has con- 
ined him that man derives his energy and vitality from 
he type of climate under which he lives. He pointed out 
hat resistance to tuberculosis, colds, infections of child- 
ith, kidney diseases and appendicitis are affected by 
te weather. Moist heat that depresses body metabolism 
makes for an inereased susceptibility to infection and 
esened ability to fight bacterial invasions once they 
ve gained a foothold. Of each 100 cases of acute ap- 
adicitis handled in hospitals the fatality rate is almost 
wee times as high in the South as in the North, with a 
tady lowering of the fatality rate as one goes north- 
ard from the Gulf region. Close study of the facts in- 
Hates that this difference is not due to better hospital 
'inedical handling of the cases in the North, but de- 
fds on a basie difference in the human resistance to 
Mection. Acute nephritis shows a similar high death 


Me in the South and low death rate in the more stormy 
orth, 
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Hospitals and sanatoriums in most parts of the coun- 
try should be able to protect their patients from the heat 
waves of the summer, and tuberculosis sanatoriums in 
particular should be able to protect their patients the 
year around from sudden changes in weather. In addi- 
tion to such air-conditioning, Dr. Mills believes that it 
would be well to have part of the hospital constructed 
so that positive atmospheric pressure is available for 
patients who might be benefitted by it. 

Providing ideal weather in old hospital buildings 
would be exceedingly costly because of the lack of in- 
sulation. Professor Mills therefore recommends that 
special attention be given to insulation of new hospital 
buildings so that they can be equipped with air-condi- 
tioning later if such equipment can not be installed in 
the first place. 


ITEMS 

RIGIDLY gripped in the ice of a glacial age such as the 
earth has never known, the giant outer planets, Jupiter, 
Saturn, Uranus and Neptune may be rolling forever 
through space as enormous ice-covered balls. This sug- 
gestion is made by Professor R. Wildt, of the University 
of Gottingen, in a communication to Nature. Professor 
Wildt has taken the known masses of the great planets, 
and by mathematically parcelling-out has constructed 
hypothetical models of them that are in accordance with 
the widely accepted geochemical ideas of Professor H. 
Jeffreys. At the same time, he says, his theory accounts 
for the low average densities of the planets which have 
caused so much difficulty to astronomers. As pictured by 
Professor Wildt, each of the four giant outer planets 
has an internal core with a density or specific gravity 
of 5.5, similar in general to our ‘‘home’’ planet, the 
earth. Over that is a thick or never-thawing ice. Finally, 
there is a deep outer envelope of gaseous atmosphere, 
largely hydrogen, though containing also the great quan- 
tities of ammonia and methane lately detected in the 
planetary atmospheres by Drs. A. Adel and V. M. Slipher. 


THAT popular old method of treating a sore throat, 
gargling, has been subjected to scientific scrutiny and 
found wanting. ‘‘Gargling is ineffective and should 
be replaced by the gravity irrigation method,’’ accord- 
ing to Drs. William Snow and J. E. Stern, of New York 
City, in a report made to the American Medical Asso- 
ciation. Their conclusion was based on tests in which 
subjects gargled with a thin liquid suspension of barium 
while x-ray pictures of the head and neck were made. 
The subjects tried violent gargling, gentle gargling and 
tilting the head backward and letting the liquid run as 
far back as possible without gargling. The x-ray pic- 
tures showed that will all these methods the tongue is 
firmly pressed against the soft palate in such a way that 
the liquid can not reach the throat. Gravity irrigations 
with the head and neck bent, such as many physicians 
use in treating the throat, were found to be successful 
in getting the liquid back into the throat. 


MoTION pictures of a huge ‘‘bomb’’ about 25,000 
miles long that shot out from a sun-spot on June 19 and 
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then exploded above the solar surface were shown to 
members of the American Astronomical Society, meet- 
ing at Connecticut College. The films were made by 
Robert R. McMath and R. M. Petrie, at the MeMath- 
Hulbert Observatory of the University of Michigan. 
This is an observatory established by a group of non- 
professional astronomers especially for taking astronom- 
ical motion pictures. The pictures displayed were the 
first results shown of the work of the ‘‘spectrohelio- 
cinematograph,’’ an attachment for the telescope which 
permits motion pictures to be made of the sun in the 
light of a single wave-length. When projected at the 
usual rate the motion is speeded up about 450 times. 
Thus changes that would take many hours to observe 
while watching the sun can be shown in a few minutes. 


CHILDREN under school age are more in danger of 
death from accidents than those who have started their 
school work, according to statisticians of the Metro- 
politan Life Insurance Company. Fatal accidents are 
almost twice as numerous among children under five as 
among those between the ages of five and fifteen years. 
Accidents kill more small children than measles, diph- 
theria and scarlet fever combined. Burns, automobile 
accidents, mechanical suffocation, drownings, falls and 
poisonings account for almost three fourths of accidental 
deaths among children under five. Burns and sealds 
alone account for a quarter of these deaths. One en- 
couraging feature of the situation is that the accident 
death rate for this group of children has declined 20 
per cent. in the last ten years. 
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Lospark pneumonia is being treated with encouraging 
results by a method originally devised for the Pe 
of tuberculosis of the lungs, according to a report by 
Dr. Francis G. Blake, of Yale University Medica] School, 
at the meeting in New Haven of the Connecticut Clinical 
Congress. The method, known as artificial pneuno. 
thorax, consists in putting the affected lung to rest by 
decompressing or collapsing it. In tuberculosis this pro. 
motes healing and prevents extension of the disease, 
Experience with a large series of cases at the New Hayey 
Hospital showed that the mortality rate from lobar pnev- 
monia can be greatly reduced by this method of trea}. 
ment. The lung must be collapsed on or before the thir 
day of the disease. If no adhesions are present froy 


previous pleurisy, the treatment causes a dramatic drop 


in temperature and relief from pain. 


Is America getting wider across the middle or has 
some slight error crept into either the measuring meth. 
ods of the astronomers or their arithmetic? Whatever 
may be the case, the distance between Washington, D. (, 
and San Diego, Calif., showed an apparent increase of 
about forty feet in 1933 as compared with measurements 
made seven years earlier. This discrepancy was reported 
at the meeting of the American Astronomical Society at 
Connecticut College by C. B. Watts of the U. S. Naval 
Observatory. Mr. Watts added, however, that he in 
clined to the second alternative; it appears easier for 


astronomers to make an error of forty feet in measuring 


a line 3,000 miles long than for the United States to 
grow forty feet ‘‘fatter’’ in seven years. 


Just Published 


Manual the 
Southeastern Flora 


(ILLUSTRATED) 


Being Descriptions of the Seed-Plants growing 
naturally in North Carolina, South Carolina, 
Georgia, Florida, Alabama, Mississippi, 
Tennessee and Eastern Louisiana 


By JoHN KUNKEL SMALL 


The Manual is the only complete illustrated 
work on the flora of the Southeast by a recog- 
nized authority. 

In addition to analytical keys to the various 
plant groups, and descriptions of the orders, 
families, genera, and species, regional or alti- 
tudinal and geographic distribution, there are 
xxii + 1554 pages and over 1500 illustrations, one 
illustration of a species of each genus. 


Price $10.50 Postpaid 


THE SCIENCE PRESS 
PRINTING CO. 


LANCASTER, PENNSYLVANIA 


NEW TEXTS 


Kupo—Handbook of Protozoology..$5.50 


Matrueson—Medical Entomology... 5.00 

DoaNE—Comm0n Pests 4.00 

NEEDHAM—KElementary Lessons on 
2.00 


MetcaLF—Introduction to Zoology 3.50 
JAEGER—Dictionary of Greek and 
Latin Combining Forms Used in 


1.00 
8.50 
JoHnson—Child Psychology ............. 4.00 


Worcrester—Hygiene for Freshmen 1.50 
Hircucockx—Physical Chemistry 
for Students of Biology and Medi- 
cine 
Waconer & Custer—Handbook of 
Experimental Pathology 
Bartett—Marketing Dairy Prod- 
ucts 4.00 
Horwoop—Sanitation of Water 
Supplies 


CHARLES C THOMAS 
Springfield, Illinois 


2.75 
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Important New Books 


The Child. His Origin, Development and Care 


By FLORENCE Brown SuHeErRBoN, M.D., University of Kansas. McGraw-Hill Euthen- 
ics Sertes. 707 pages, $3.50 


An integrated, logically organized story of the origin, growth, development, and behavior of the 
child. The approach is largely physical, as the chief purpose of the text is to explain, according 
to the latest scientific researches, such practical problems of childhood as food, clothing, occupa- 
tion, play, and companionship. This physical picture of the child is drawn against a background 
of the most recent investigations in child psychology. A feature of the book is the unusually ex- 
tensive bibliography. 


Introduction to Atomic Spectra 


By Harvey E. Wuirs, University of California. International Series in Physics. 
450 pages, $5.00 


An outstanding feature of Introduction to Atomic Spectra is the large number of original diagrams 

and photographs of actual spectra used to illustrate each chapter. The text, which is more com- 

plete and detailed than usual, covers the theoretical aspects of spectroscopy rather than spectro- 

scopic instruments and equipment. After outlining the historical background of spectroscopy, the 

book develops the old and the new quantum theories of one valence electron atoms. The second 

part of the text deals with complex atomic systems of two or more valence electrons and includes 
a brief account of x-ray spectra. 


sPrinciples of Mathematical Physics 


By Wiu1am V. Houston, California Institute of Technology. International Series 
in Physics. 268 pages, $3.50 


This book attempts to fill the gap between the elementary courses in physics and the more ad- 
vanced treatises on special subjects. It introduces the more powerful methods of treating physical 
problems by applying them to simple cases. Although the subject matter is confined to classical 
physics, considerable attention is given to those methods which have proved useful in the quantum 
theory. The extensive problems are noteworthy. 


Send for copies on approval 


McGRAW - HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York Aldwych House, London, W.C.2. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SUBDIVISIONS OF CHROMOSOMES 
(Copyright by Science Service) 

DEMONSTRATION of structural details within the chro- 
mosomes, considered by most biologists to be the bearers 
of the ‘‘genes’’ that control the inheritance of physical 
and physiological characters in animals and plants, com- 
pares in importance with the demonstration a few years 
ago of the divisibility of the atom into smaller elec- 
trically charged particles. Like the atom, the chromo- 
some was suspected of being made up of distinct fune- 
tional units on theoretical grounds for some time before 
the scientists’ ‘‘hunch’’ was proved to be correct. 

Dr. Calvin B. Bridges, of the Carnegie Institution of 
Washington, carried on at the California Institute of 
Technology and lately in the genetics laboratories of the 
Carnegie Institution at Cold Spring Harbor, N. Y., re- 
searches which have made clearly visible the separate units 
of which the chromosome is composed. 

A brilliant lead, to which Dr. Bridges acknowledges 
indebtedness, was developed during 1933 by Professor 
T. S. Painter, of the University of Texas. Professor 
Painter worked with the ‘‘giant’’ chromosomes found in 
the salivary gland cells of fruit-fly larvae, which are 
seventy times the size of ordinary chromosomes. He 
found on them numerous ecross-bandings, which always 
had the same sizes and spacings on comparable chromo- 
somes. He found aiso that with particular groups of 
these bands, groups of known genes could be correlated. 
This constituted the first truly quantitative, accurate 
gene-mapping ever accomplished. 

When Dr. Bridges went to work, with Professor 
Painter’s results before him, he strove first to penetrate 
the veil of the chromatin. He developed a technique 
which enabled him to see through it, to get at what was 
inside. The chromatin, it developed, was not the impor- 
tant part of the chromosome at all, but only the matrix, 
the outside wrapping. Now that the contents were vis- 
ible, it could be seen that what Professor Painter had 
first described as bandings on the chromosomes were 
really the edges of solid disks that ran clear through the 
chromosomes, strung together like beads on a thread. 
It was seen also that each gene locus corresponded with 
some special size or shape of ‘‘bead,’’ always in the same 
relative position and always the same in all chromosomes 
examined, just as they had been on the ‘‘bands’’ de- 
scribed by Professor Painter. ‘‘As easily located as the 
houses on Main Street in the Old Home Town,’’ is the 
vivid and homely characterization given by Dr. Bridges 
to the genes’ places in the chromosomes. 

But that was not the whole story. Not even the units 
of the now transparent chromosomes were the last words. 
They proved to be subdivisible also. Each disk is made 
up a bundle of tiny rods, like a big handful of cigarettes; 
their ends are visible as dots on the faces of the disk. 
There is a continuity between these rods, from disk to 
disk; Dr. Bridges has likened them to segments of the 
strands in a twisted cable. 


So small are these sub-units that many of them arp 
hardly larger than a single molecule of one of the mor 
complex proteins. They may, indeed, be single molecules 
or they may be small groups of molecules acting to. 
gether. Whether these tiny units are the genes then. 
selves, or only the ‘‘genophores’’ or gene-bearers, js , 
matter of relative unimportance. The important thing js 
that they have now been unveiled, so that the searching 
finger of science may probe a little further into th 
secrets of life. 

The principle milestones in the development of moder 
genetics may be listed as four: Gregor Mendel’s proof, 
three generations ago, that genetic units determine the 
inheritance of characters; Otto Biitschli’s demonstratig, 
of the existence of chromosomes; Thomas Hunt Morgan’s 
concept of the gene; Painter and Bridges’s separation of 
the chromosome into its finer structural units and their 
correlation with the location of the genes. 


ELECTRICAL CHARGES ON BACTERIA 


By studying tiny electrical charges on bacteria, » 
minute that they can be measured only with difficulty, 
medical science is learning what brings about reactions & 
between disease organisms and the body tissues. In 
particular, the réle of ‘‘germ electricity’’ in bringing 
about the process of agglutination, by which the body 
fights disease, is being made known. Agglutination is th 
the technical term for a clustering or clumping of bx- 
teria under certain conditions which reduces their mobil- 
ity and activity in the body. 

In a report presented before the Electrochemical ‘v- | 
ciety meeting in New York, Dr. Harold A. Abramson 
associate in bacteriology at Cornell Medical School, de 


scribed the small electrical charges which exist on bie 
teria and all microscopic particles when immersed in 4 
water solution. Such electricity is not a specific property ee 
of bacteria alone but is present also on blood cells, fun i 
gus cells, yeast cells and even such inert things as quar fou 
dust and oil droplets when they are immersed in al Thu 
aqueous solution. pron 


It was the existence of tiny electrical charges on 0 n 
droplets, when sprayed from an atomizer, that enable 
Dr. Robert A. Millikan, of California Institute of Tecl 


we 
nology, to measure the fundamental unit of electri a 
charge—the much-talked-about electron. While to 


Millikan is now best known to the public for his ™ ™ 
searches on cosmic rays, he received his greatest award 


fes 
the Nobel prize in physies—for his work on measur} i. 
the charge of the electron. Mal 


_ Dr. Abramson, using a method somewhat similar 4 
that which Dr. Millikan employed, studies the charges 
bacteria. Instead of the charged particles being i 7 
however, they float in a solution. Their rise and f 
under the influence of an electric field from two pil 
immersed in the solution, enables him to study the 
electric charge present. 
In an interview Dr. Abramson indicated that the ¥ 
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jent and avirulent forms of the organism causing diph- 
theria can be distinguished by the electric charges they 
possess. Certain forms of streptococcus organisms can 
likewise be distinguished, and it is now possible to clas- 
sify the different types of organisms which cause pneu- 
monia by the same electrical method. 

In his report to the society, Dr. Abramson told how 
estimates were made, for the first time, of the amount 
of electricity on a typical microscopic organism like 
colon bacillus or typhoid bacillus. These disease organ- 
isms are so small that about 240,000,000 of them would 
not occupy more than a square inch. His calculations 
reveal that only about 300,000 electrons form the elec- 
trical charge on each organism. 

While 300,000 electrons sound like a large amount of 
electricity, the electron is a very small unit. Every 
second an electric light in the home burns, it is using 
electrons by the millions and billions. So minute is the 
amount of electricity that despite the extreme small size 
of the bacteria the electrical charge occupies only about 
one per cent. of the area. 

In a study of the surface electricity of organisms Dr. 
Abramson found that when agglutination occurs there is 
still electricity present. Previously held theories indi- 
cated that when the bacteria came together in agglutina- 
tion the electric charge on the surfaces was neutralized 
and lost. The study of surface electricity on bacteria is 
important, Dr. Abramson said, because the organisms are 
so small it is hard to measure anything about them. 
Accurate determination of the electric charge is one of 
the few ways they may be studied. 


SIZE OF THE GALAXY 
(By Science Service) 

THE starry galaxy or Milky Way universe in which we 
live is only half as large as astronomers have supposed 
hitherto. Shrinking by half the distances of the stars 
from the earth, latest researches at the University of 
Wisconsin by Professor Joel Stebbins and his assis- 
tant, Professor C. M. Huffer, reduce our ‘‘island uni- 
verse’’ to about the size of the other galaxies that are 
found scattered about at great distances in the heavens. 
Thus onee more the part of the universe near us is 
proved not to be unique. 

The astronomical ‘‘eleetric eye’’ was turned upon 733 
stars so hot that they appear bluish in the heavens. All 
were in the Milky Way. The electric eye measures to a 
thousand-million-millionth of an ampere the energy sent 
‘o earth by stars. With this instrument, which contains 
photoelectrie cell and amplifying vacuum tubes, Pro- 
fessors Stebbins and Huffer confirmed the presence in 
the Milky Way of a thin layer of dark scattering mate- 
tial which they eall dust particles, whose interfering 
fect has dimmed the starlight and caused astronomers 
m the past to judge the stars about twice as far away 
as they really are. 

The blue-hot stars, with temperatures of 20,000 to 
30,000 degrees Centigrade, three to six times the sun’s 
lemperature, have a reddish hue, and this grows more 
intense the closer they are to the Milky Way’s center. 
This reddish color is caused by a thin stratum of ab- 
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sorbing material near the Milky Way. This layer is be- 
lieved to be similar to the dark lanes that we see in 
other galaxies viewed edge on. 


THE HEAT OF SOUND 

AT the Massachusetts Institute of Technology there 
has been devised new and more accurate methods of 
determining the heat of sound. Instead of measuring 
sound variations in terms of air pressure as does a 
microphone, the new sound thermometer records the alter- 
nating temperatures produced by sound waves traveling 
in air. 

The device was developed at the Round Hill estate of 
Colonel Edward H. R, Green, M. I. T. research station 
near South Dartmouth, Mass., by Ellis A. Johnson, of 
the institute under the direction of Professor Richard 
D. Fay and Professor Louis Harris. 

The sound thermometer is essentially an exceptionally 
delicate thermocouple comprising thin metal strips of 
dissimilar metals, bismuth and antimony for example. 
Each strip is but .00001 centimeter in thickness and is 
mounted on cellulose acetate films of the same thickness. 
Together the film and strip are mounted on a thin mica 
frame. 

The thinness of the metal strips may be appreciated 
when it is realized that a million of them together would 
make a pile not much more than an inch thick. The 
amplifier used to ‘‘step up’’ the tiny electrical current 
generated at the junction of the two dissimilar strips 
of metal by the heat of sound, is capable of responding 
to one one-hundred-millionth of a volt. 

The thin metal strips or films are so delicate that they 
do not disturb the sound field they are measuring as do 
other devices. The sound thermocouple with its ampli- 
fier is about 100 times more sensitive than previous 
couples. It is capable not only of recording the minute 
variations in temperature produced by sound waves but 
of recording these variations when they are occurring 
at many thousands of times each second. 

Already the new device has been used to measure the 
adiabatic heat produced in a sound field up to fre- 
quencies of 10,000 cycles a second, and its range can 
be extended to 300,000 cycles. 

The delicacy of the thermocouple makes it an excellent 
instrument for measuring sound which the ear can not 
hear, and it is adapted also for light measurements. 


COOPERATION OF SCIENCE AND THE 
PRESS 

A STRONG plea for cooperation between science and the 
press in Great Britain along the lines of Science Service 
in America was voiced by Sir Richard Gregory, Bart., 
editor of Nature, in his presidential address before the 
Association of Special Libraries and Information Bu- 
reaux meeting at Oxford on September 21. 

Stating that ‘‘most admirable work for science pub- 
licity has been carried on in the United States since 1921 
by Science Service,’’ Sir Richard said that ‘‘it would be 
to the advantage of science and the newspaper press if 
similar organizations for science publicity were estab- 
lished in other countries and cooperated with one another 
in an international science agency.’’ 
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‘*Art and letters, music and religion, have their in- 
terpreters in the periodical press and can not complain 
of any lack of attention to their works or teaching,’’ 
Sir Richard said. ‘‘In its human interests, science can 
make just as wide an appeal as any of these, but there 
are few who can review scientific matters with the inde- 
pendent and critical mind which estimates the value of 
opinions or performances in other spheres. A bare an- 
nouncement of a scientific diseovery may be worth pub- 
lication as an item of news, but not much more so than 
a report that an important creative work has been com- 
pleted by an eminent artist or man of letters. Supple- 
mentary to such news, reasons must be given why the 
diseovery or work is of particular significance; which 
means that its characteristics must be clearly described 
by a competent writer.’’ 

‘*Tt is surely the duty of the press,’’ Sir Richard 
declared in his concluding remarks, ‘‘as a service of pub- 
lic utility and the man of science as a citizen as well as 
a discoverer, to affect a rapproachement in order to 
create a public opinion which will ensure that no advan- 
tage may be lost which might accrue from the appli- 
cation of the results of scientific research to the needs 
and amenities of daily life. A more intelligent and more 
intelligible consideration of scientific work and thought 
is desirable in the public press because of their close 
contacts with many national and international problems. 
Under the conditions of modern civilization, the com- 
munity in general is dependent upon science for its con- 
tinued progress and prosperity. Under the influence of 
modern scientific discoveries and their applications, not 
only in industry, but also in many other directions, the 
whole basis of society is rapidly becoming scientific; and 
to an increasing extent, the problems which confront the 
national administration involve factors which will require 
scientific knowledge for their solution. 

‘*Tt is in these directions that the press can render 
the greatest service to science and the public at the same 
time. Under the present social and educational system, 
it is not possible to hope that at any very early date our 
schools will turn out a population of scientifically- 
trained men and women. But it is becoming recognized, 
though slowly too, that what is needed is not so much 
detailed or expert knowledge of science, as the scientific 
outlook. The function of the press, more readily to be 
appreciated perhaps when something of this scientific 
spirit has been inculeated in the schools, might very well 
be, by fostering this outlook, to ensure that the prob- 
lems of government and administration of society and 
of economics, are approached with scientific understand- 
ing 


ITEMS 

THE first atomic weight determination of proactinium, 
next to the heaviest element, have been made by Pro- 
fessor Aristid Von Grosse and M, 8S. Agruss, of the 
University of Chicago, who recently isolated this element 
for the first time. The value of its atomic weight is 231 
with an accuracy of 0.5 per cent.. Announcing results 
to the inorganie group of the Chicago section of the 
American Chemical Society, it was explained that the 
one tenth gram of proactinium oxide recently isolated 
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was used for that purpose. The pure compound potas. 
sium proactinium fluoride was prepared and converteg 
into the oxide, using platinum equipment exclusively, 
The ratio of two molecules was determined by means of 
a sensitive ultra-micro-balance. From this ratio the 
value of the atomic weight was determined. This atomic 
weight fixes also the values of all other elements of the 
actinium radioactive series and is in complete agreement 
with the result of Professor F. W. Aston, on actiniym 
lead obtained with his mass spectrograph. 


Stars so intensely hot that most of their radiation js 
in the invisible ultra-violet region, ‘‘cool’’ yellowish 
stars like our own sun, and the relatively chilly red stars 
like the giant Antares, have all had their temperatures 
taken by Dr. Charles G. Abbot, secretary of the Smith. 
sonian Institution, and Dr. Joel Stebbins, director of 
Washburn Observatory at the University of Wisconsin, 
who worked together during the past summer at Mount 
Wilson, Calif. Using in combination a set of filters that 
pass only certain colors, or bands of wave-lengths in the 
stars’ radiation, and an exceedingly sensitive photocell 
devised by Dr. Stebbins, the two scientists ‘‘ took apart” 
starlight from stars many light-years distant from our 
own solar system, and measured the amount of energy in 
each constituent part. 


THORIUM and uranium, heavy elements continually 
breaking down in nature’s process of radioactive disin- 
tegration, are now used by industry. New photoelectric 
cells for studying ultra-violet radiation in that region of 
light which produces sunburn employ uranium, while 
thorium is placed in many types of vacuum tubes. These 
little known practical applications of thorium and 
uranium were described before a recent meeting of the 
Electrochemical Society by J. W. Marden, of the West- 
inghouse Lamp Company. When a layer of thorium only 
a single atom thick is coated on a tungsten filament in 4 
lamp the lamp filament increases its emission of elec- 
trons. Where an increased electron emission in a spe 
cific tube is desired the thorium coating is sometimes 
the answer to the problem. Uranium, sensitive to light, 
is used in photoelectric cells where science needs an il- 
strument to study the intensity of the invisible ultra 
violet rays. 


SOMETHING besides the tuberculosis bacillus is respo 
sible for tuberculosis. This was the consensus of opiniot 
of tuberculosis experts who discussed the question at the 
recent meeting of the American Hospital Association. 
The discussion was opened by Dr. C. H. Sprague, of 
Broadlawns Polk County Public Hospital, Des Moin, 
Iowa. Dr. Sprague pointed out and other physicials 
corroborated him that cases of tuberculosis have 
ereased unexpectedly during the period of economic 
pression. This led him and other tubereulosis workers 
wonder whether the factors of good food, good hom 
fresh air and cleanliness were of such importance ™ 


preventing tuberculosis as has been supposed. Examina@ 


tion of all children in order to detect possible cases of 
tuberculosis was universally accepted as a measure of 
prime importance in fighting the disease. 
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JUST PUBLISHED 


Physical and Chemical 
Changes in Nerve 
During Activity 


By A. V. Hitt, W. O. Fenn, R. W. Gerarp and 
H. 8. Gasser, with an introduction 
by G. H. Parker 


OCCASIONAL PUBLICATION NO. 2 OF THE 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE 


These Publications are issued as supplements to volumes 
of SCIENCE, but are sold separately or as a series. They 
can be bound in at the end of a volume of SCIENCE, or 
they can be bound together as a series of Occasional Papers, 
or they can be bound or filed separately under a suitable 
subject classification. 

This symposium of “Physical and Chemical Changes in 
Nerve During Activity” follows the first publication which 
was the Report of the Committee on Patents, Copyrights and 
Trade Marks entitled “Protection by Patents of Scientific 
Discoveries,” 


82 pages Price 50¢ 
Published by 
THE SCIENCE PRESS 
8941 Grand Central Terminal Lancaster 
New York, N. ¥. Pennsylvania 


The HORE Oxy-Gas Blowpipe | 


_ Is useful for a hundred different jobs. 
A laboratory necessity for work- 
ing Pyrex and quartz glass; sold 
ering; brazing, melting platinum :§ 
heating small areas intensely and 

quickly; lead burning, ete. 
One-hand control. 
Burns city gas, with oxygen. 
Other models for natural gas. 
pyrofax, acetylene, hydrogen—all 
with oxygen. Ask jor folder JL. 


Hoke Inc., 122 Fifth Ave., New York City 


HEPARIN 


As a service to research workers, the 
Connaught Laboratories have made a 
Preparation of heparin available on an 
economical basis for laboratory use in 
Preventing blood from clotting. 


Particulars may be had upon application 
to the address below. 


CONNAUGHT LABORATORIES 


University of Toronto 
Toronto 5 Canada 


HILGER 
OPTICAL INSTRUMENTS 


ECAUSE of long experience in the importation 
of Scientific Apparatus, and close relations 
with Adam Hilger Ltd., we are well equipped to 
supply instruments made by this world-famous 
house, 
Catalogs and price data will be mailed 
promptly upon request. 
Typical Hilger Instruments Include :— 
Spectroscopes, 
Spectrographs, 
Photometers, 
Colorimeters, 
Polarimeters, 
Refractometers, 
Interferometers, 
Strain Viewers, 
Audiometers, 
Comparators, 
Micrometers, 
Diffraction Gratings, 
etc. 


JAMES G. BIDDLE CO. 


| ELECTRICAL axo SCIENTIFIC INSTRUMENTS | 
4200-93 Arcn Street, Pa. 


PRECISION BINOCULARS 


Made with the accuracy of fine scientific instruments. 
Ample range of magnifications, bright clear field ; 
compactness; freedom from color aberration. 


For Information write 
BAUSCH & LOMB OPTICAL CO. 
6382 St. Paul St., Rochester, N. Y. 


Field Equipment for Engineers, 


Explorers, Hunters, Travelers 


Scientific Instruments, Packing Equipment, 

Skis, Firearms, Clothing, Fiala Pat. Sleep- 

ing Bags, Optical Instruments, Astronomic 

Telescopes; Range Finders; Binoculars. 

Paulin Altimeters. Write for Catalog “A” 
FPIALA OUTFITS 


47 Warren St., New York 


THE SCIENCE PRESS 
PRINTING COMPANY 


PRINTERS OF 


SCIENTIFIC AND EDUCATIONAL 
JOURNALS, MONOGRAPHS 
AND BOOKS 


Correspondence Invited 
LANCASTER, PENNSYLVANIA 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


CONFERENCE ON PHYSICS 


CABLED REPORTS BY DONALD CALEY, 
London Correspondent 


MarTrTER being annihilated in the heated interiors of 
the stars and flashing ‘‘new star’’ novae as the origin 
of the cosmic rays was suggested by Dr. R. A. Millikan 
when he reported to the International Conference on 
Physics the first details of the very high altitude survey 
of cosmic rays made by the California Institute of Tech- 
nology research team consisting of Dr. Millikan, Dr. I. 8. 
Bowen and Dr. H. Victor Neher. 

The only source of the observed cosmic ray energies 
now in sight, Dr. Millikan reported, is the annihilation 
of matter. But the softest components of the cosmic 


‘rays have energies corresponding to the partial annihila- 


tion or atom-building hypothesis, while the energies of 
the hardest correspond to the complete annihilation of 
atoms. Thus in his latest interpretations Dr. Millikan 
sees the cosmic rays as both the ‘‘death cries’’ and 
‘‘birth cries’? of matter. These mysterious penetrating 
radiations are seen as the signals of both tearing down 
and rebuilding of the stuff of the universe. The process 
of annihilation and atom building conceivably take place, 
Dr. Millikan suggested, because of the ease with which 
hydrogen particles cluster at the extreme heat of inter- 
stellar temperature. Or they may happen because of the 
extremely high temperatures found in novae, as sug- 
gested by Dr. Fritz Zwicky, one of Dr. Millikan’s eol- 
leagues at California Institute of Technology. Another 
outstanding conclusion by Dr. Millikan is that photons 
or radiation of the same kind as ordinary light are 
responsible for most of the cosmic ray effect or ioniza- 
tion found at sea-level or underneath the sea. This is 
in accord with his previous findings and is opposed to 
the ideas of some other cosmic ray observers. The re- 
sistance of the atmosphere to incoming electrons, sug- 
gested by some as composing the cosmic radiation, would 
require energies of a billion electron volts on the basis 
of encounters outside the nucleus of the atoms and five 
billions of electron volts on account of the encounters 
within the nuclei of atoms. Nuclear electron encounters 
were seen as producing only very soft secondaries con- 
sisting of both photons and electrons. Dr. Millikan also 
reported that nearly all the non-field sensitive part of the 
ionization of the atmosphere above sea-level is due to 
photons of energy below 500 million electron volts. In 
the equatorial belt of the earth a small part of the ioniza- 
tion is due to incoming secondary electrons of energies 
as high as ten billion (10,000,000,000) electron volts. 
These are responsible for the east-west and the longi- 
tude effect found in the earth’s equatorial belt. The 
part of the ionization that is sensitive to the earth’s 
magnetic field increases rapidly with increasing latitude 
from Panama to Spokane because incoming secondaries 
of energies decreasing from eight to two billion get 
through the field’s blocking effect in rapidly increasing 
numbers with increasing latitude, adding greatly in 


northern latitudes to the underlying ionization of the 
upper air produced by incoming photons. 


Prosine into the region of the extremely minute, 
where atoms come together to determine the character 
of larger aggregations of matter, physicists attending 
the joint conference of the International Union of Pure 
and Applied Physics and the Physical Society have heard 
Sir William Bragg keynote the inquiry: ‘‘We must look 
into the region of crystals composed of atoms for ex. 
planation of the quality of a steel or bronze, a glass, 
textile fiber, a living nerve and other substances. And 
somewhere here enters. the breath of life to control 
atomic composition which enters into living mechanisms,”’ 
All investigations of solid bodies of every form, whether 
animal, vegetable or mineral, have as their primary aim, 
Sir William said, the connection between the properties 
of the body on one hand and its composition and archi- 
tecture on the other hand. Some of these properties are 
directly dependent, he explained, on the few atoms and 
crystals of the unit cell. The arrangement of the unit 
cells determines the behavior of the body as a whole, 
Some other properties depend on the action of atomic 
forces in groups of hundreds, thousands or even tens of 
thousands of atoms. It is pleasant, Sir William told the 
physicists, that a crystal responds to every effort to in- 
prove the accuracy of the measurements that scientists 
make upon it. He called attention to the distinction 
made by Professor Adolf Smekkal, of Halle, between 
‘finsensitive’’ effects which are functions of the com- 
position of the crystal itself and the ‘‘sensitive’’ effects 
which depend upon the erystal’s treatment and previous 
history. Large discrepancies have appeared in the in- 
vestigations upon solids and the physicists are searching 
for the cause. For example, the cohesive force of rock 
salt calculated from the knowledge of its structure and 
its ionic composition is about 200 kilograms per milli 
meter, whereas the experimental value is usually less 
than a single kilogram per millimeter. 


ARTIFICIAL production of radioactive elements useful 
in medicine and superior in intensity to radium was prt 
dicted by Professor J. Joliot and Irene Curie Joliot, of 
Paris, who discovered artificial radioactivity less than 4 
year ago. The Joliots expressed their hope of producing 
superior radioactive elements with usefu! properties not 
possessed by the naturally radioactive substances in the 
development of which the famous parents of Mme. Joliot 
played such an important part. These powerful radio- 
elements that the Joliots: foresee when introduced int? 
the living body must behave very differently because of 
their chemical properties and the fact that they will 
disintegrate without leaving a radioactive residue. This 
has great possibilities in medicine. It may mean a 1V 
kind of cancer treatment in which artificial radioacti”? 
substances produced cheaply can be introduced directly 
into the cancerous tissue to do their work and then be- 
come harmless. The Joliots speculated upon just what 
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happens within the central portion of the atom when it 
becomes artificially radioactive. They attributed the 
emission of electrons and positrons to what they called 
an ‘‘internal materialization’’ of gamma radiation, 
radiation of the same kind as light and x-rays. The 
gamma radiation, they suggest, is transformed into a 
positive and negative electron in the process of leaving 
the central portion or nucleus of the atom which gave 
rise to it. In this manner neutron radiation and gamma 
radiation are emitted when beryllium is bombarded with 
the cores Of helium atoms, called alpha particles, which 
are shot off from the naturally radioactive substance 
polonium. But the Joliots found it difficult to imagine 
what happens within the atom’s heart when neutrons are 
the bombarding particles. A possible interpretation is 
that the entrance of a neutron is followed by an expul- 
sion of a negative proton, a particle that has not yet 
been discovered. This expulsion of a negative proton 
might explain the formation of a substance heavier than 
any hitherto known, chemical element 93. Such an ele- 
ment has been reported by Professor Enrico Fermi, of 
Italy, but doubt has been cast upon its actual existence. 
Certain experiments, the Joliots reported, suggest that 
neutrons bombarding phosphorus could produce radio- 
elements themselves emitting protons. Natural radio- 
elements, like radium and uranium, are said to be ap- 
parently rare survivors of numerous elements which 
existed under conditions of temperature, pressure and 
radiation different from those existing now on earth. 
This must have been millions of years ago. 


THE strange fact that two varieties of a radioactive 
element, exactly the same in mass and in charge, have 
very different periods of life excited discussion. One of 
the newly discovered artificial radioactive elements, the 
mass thirteen isotope of nitrogen, has different periods 
of decay depending upon how it is produced. Dr. J. D. 
Cockcroft, of the Cavendish Laboratory of the University 
of Cambridge, deseribed the making of nitrogen thirteen 
both by bombarding carbons with protons and with 
deutons. In both these cases the ‘‘half life period,’’ or 
the time that it takes for half of the newly manufactured 
titrogen to disintegrate is ten and a half minutes. But 
if this nitrogen isotope is made by the method discovered 
by the Joliots of Paris, bombarding boron with alpha 
particles, it has a decay period of fourteen minutes. 
“This proves that some nuclear component or condition 
a yet unknown must exist,’’ Dr. Cockcroft said in an 
interview. Wide support was given in the conference for 


| the existence of two particles of matter, the neutrino and 


the negative proton, which physicists have not yet dis- 
‘vered, although their existence has been suspected. 
Experiments looking toward the use of neutrons in medi- 
tine, somewhat in the same way as radium rays and 
‘tays are now used, are being made by Professor J. C. 
McLennan, emeritus professor of physics at the Uni- 
"ersity of Toronto now resident in England. 


Dr. Enr1co Fermi, the Italian physicist whose experi- 


nents on bombarding heavy uranium with non-electrical , 


particles known as neutrons, has set the world of science 
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in a controversy over whether or not super-heavy elemeni 
No. 93 was created, has performed similar experiments 
on the element thorium. In an interview Dr. Fermi in- 
dicated that his preliminary experiments make him in- 
clined to anticipate the discovery of a whole new radio- 
active family between the elements actinium and thorium. 
Actinium has atomic number 89 in the periodic table 
of the elements. Its atoms weigh about 227 times as 
much as those of hydrogen. Thorium has atomic num- 
ber 90. Its atoms are 232 times as heavy as hydrogen. 
By his atom-bombarding experiments Dr. Fermi has dis- 
covered two radioactive substances of thorium having 
periods of one and fifteen minutes during which they 
decay, or disintegrate to half their amount. These are 
the first two members of the new, anticipated radioactive 
family for which he is searching. They are probably 
isotopes of thorium or actinium since there is no gap in 
the table of the elements at this point. 


A PARADOXICAL action of gamma rays, one of the radia- 
tions from radium, was reported by Dr. R. A. Millikan 
to the conference on behalf of his Pasadena colleagues, 
H. R. Crane and Dr. C. C. Lauritsen, of the California 
Institute of Technology. They found that the higher 
the energy of a gamma ray the more it is absorbed. 
These experimenters produced gamma rays by bombard- 
ing lithium and fluorine with protons and beryllium, 
boron and carbon with deutons. A record was made 
when the maximum energy of the gamma rays was mea- 
sured as between twelve to thirteen million electron volts. 
The theoretical physicists had a difficult time keeping 
up with the experiments reported. One suggestion of 
what happens in the central portion of the atom was 
made by Professor G. Gamow, who is lecturing this year 
at the George Washington University. Professor Gamow 
suggested that within the nucleus there is an exchange 
of a proton and negative proton for nuclear neutrons. 
This change does not affect the mass or charge of the 
atom but it does provide an explanation of the uranium 
transformation. Professor Fermi expressed doubt, how- 
ever. 


THE production of a new kind of helium of atomic 
weight six instead of the usual four was reported by 
Professor M. L. Oliphant, of the University of Cam- 
bridge. Dr. Oliphant was one of the discoverers of 
triple-weight hydrogen. The new helium of atomic mass 
six was obtained by bombarding beryllium with deutons, 
the hearts of double-weight hydrogen. 


Dr. ArTHUR H. Compton, of the University of Chi- 
cago, reported that there seem to be two kinds of cosmic 
ray bursts, an ordinary sort and a rare type about four 
times larger than the usual kind. This is very difficult, 
to explain by any known nuclear process and the ordinary 
explanation would involve an element of atomic weight 
1,000.’’ The heaviest known element, uranium, has an 
atomic weight of 238. Dr. Compton was led to this con- 
clusion by cosmic ray measurements made this past sum- 
mer in the American Rocky Mountains with Dr. G. S. 
Brown, Dr. H. A, Rahmel and Professor R. D. Bennett, 
of the Massachusetts Institute of Technology. 
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HOSPITALS OF SOVIET RUSSIA 


Russia’s present contrasts between modern efficiency 
and antiquated inefficiency can be found in hospitals and 
medical and surgical practise as well as in industry and 
agriculture, according to Dr. William N. Walsh, hospital 
consultant of Chicago, who has returned from an inde- 
pendent inspection tour of Russia. Dr. Walsh attended 
the sessions of the American Hospital Association at 
Philadelphia. 

Lack of funds is the chief handicap under which Rus- 
sian physicians, surgeons and hospitals labor. Lack of 
funds and high cost of quinine is the reason why there 
is so much malaria in Russia. Dr. Walsh was unable to 
buy quinine anywhere in Moscow. Lack of funds is also 
responsible for the large number of typhoid fever cases 
in Russia. 

While these two diseases are causing too much disa- 
bility, venereal diseases have been reduced by 50 per 
cent. in Russia during the last decade. This is largely 
due to the fact that commercial prostitution no longer 
exists, Dr. Walsh explained. 

In the large cities many of the hospitals are well 
equipped, modern buildings, while others are old- 
fashioned and poorly equipped. Russian indifference to 
odors was apparent in the wards. Noticeable also was 
the lack of soap, which necessitated washing floors with 
kerosene instead of the usual soap-suds. 

Russian surgeons are doing excellent work, in Dr. 
Walsh’s opinion, but nursing is far below American 
standards. In some hospitals he found surgeons operat- 
ing without rubber gloves. Upon inquiry, he was told 
that the only ones they could afford were the heavy kind 
which American women wear to do housework and to 
wash dishes, and which are unsuited to the fine manipu- 
lations the surgeon has to make. 

Russians are second to no people in the world, as far 
as their ideals and practises in the care of mothers and 
children are concerned. In fact, the Russians do not 
believe they will have much need for hospitals in the 
future; they expect coming generations to be so healthy, 
as a result of the care they receive from infancy onward, 
that they will not get sick and need to go to hospitals. 
Many of the older people are suffering from chronic 
diseases, largely as a result of conditions under which 
they formerly lived. Russian physicians, surgeons and 
hospital executives are well aware of the family condi- 
tions now existing and are trying to remedy them as 
quickly as possible. 

In marked contrast to the picture Dr. Walsh painted 
of conditions in Russia was the discouraging report of 
Dr. Donald M. Guthrie, of Sayre, Pa., on conditions he 
found in Germany and Austria. Dr. Guthrie said that 
the medical profession has fallen into disrepute in these 
countries and that if present conditions are allowed to 
continue much longer, medicine will sink into a bog of 
absolute inefficiency. 


ITEMS 


THE village of some of Sweden’s Stone Age hunters 


and fishermen, 4,000 years old, has been found on the“ 
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shore of picturesque Valdemar Bay on the southeast 
coast. Professor O. Janse, archeologist who made the 
discovery, expects to find other, similar settlements jn 
the region. He unearthed quantities of fish and animal 
bones cast aside by the villagers from their meals, and 
also the pieces of their earthenware vessels. 


Dr. ALES HrpiéKa, of the Smithsonian Institution, 
has discovered broken heads and other signs of combat 
in excavations just completed on Kodiak Island. He hag 
been puzzled by the occurrence of ‘‘nest burials,’’ he..'s 
of skeletons of all ages, and both sexes, with none of the 
ceremonial offerings that were ordinarily placed in C% 
ancient graves. It now appears that epidemics do not, 
explain these unusual Alaskan burials, but instead there 
is strong indication that enemies massacred a village, and ( ), 
the few survivors must have returned later to bury their, 
dead in heaps. er 

fan 

A PARADE of the horned dinosaurs, four of their huge, of 
bony skulls in a row, has been arranged at Yale Univer- :Jas\ 
sity in the Peabody Museum. The four monster skulls § the 
show how evolution revised the dinosaur ‘‘models’’ @mor 
60,000,000 years ago in America. Some of the early §stan 
horned dinosaurs went armed with a big nose horn like §canc 
a ‘sword to ward off or impale their enemies. Over their § D: 
brows, these dinosaurs carried small horns, too. Later §Medi 
the horn pattern changed, the nose horn becoming 
smaller and brow horns developing. The Triceratops, 
which brings up the rear, is famous because it had the 
biggest head and in comparison the smallest brain of be ca 


any land animal known on earth. This | 
diseas 
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NAPHTHALENE crystals, the stuff mothballs are made 
of, have been found a good means of chemical warfare 
against the Japanese beetle, one of the worst of the in- tee 
troduced insects pests along the Atlantic seaboard. Ex- mbsta 
periments by Dr. Walter E. Fleming and Francis E. _ 
Baker, of the Bureau of Entomology, U. S. Department™. a 
of Agriculture, have shown that eggs, larvae and pupacy 
of the beetle can be killed in suitably prepared green 
house soil, and that when used out of doors a thousand, 
pounds of the odorous crystals per acre of ground wil 
discourage the females from laying their eggs, though it 


will not stop them from burrowing. Bl eo 
n 


A che 
‘‘FOREST PRIMEVAL’’ conditions are to be preserve, 


strictly in an area of 801,000 acres in the northern paTa,, 4. 
of the state of Washington, newly set aside as the ‘‘Ca 
cade Primitive Area,’’ by F. A. Silcox, chief of the U.' 
Forest Service. This region, considerably larger tha 
the state of Rhode Island, will have its rugged ?! 


essa 
eve: 


Bgestec 
turesqueness inviolate against the building of hotels ! * , 
cabin colonies, and even of roads. Primitive areas, Mir, ., 
which the new Cascade region is the latest and large¥ien;..) 
are purposely kept without man-made ‘‘ improvements tmand: 
and held for the dual purpose of scientific study "Miiun9,, 
recreation by those who can. live in the wilderness 02? trlchol 
own terms. each 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


CHEMICAL IDEAS IN MEDICINE AND 
BIOLOGY 
By Watson DAvIs 
Director, Science Service 


Sex, cancer, Vitamins and virus diseases were linked 
tovether by Sir Henry Dale, director of Britain’s Na- 
tionas Institute for Medical Research, when at the dedi- 
cation of the new research laboratores of Eli Lilly and 
Company he diseussed striking relationships between sub- 
-ances once considered quite unconnected. 

Investigators have discovered that the sunshine vitamin 
), coal tar products causing skin e~ncer, and both the 
male and female sex hormones have a type of chemical 
structure which shows them to be in the same chemical 
family. In facet, Sir Henry explained, large doses of one 
of these substances will often act like one of the others, 
as when vitamin D is given in excess to female rats with 
the result that their sexual activity is quickened. Even 
> Bmore startling is the discovery that the coal tar sub- 
stances causing tumors in chickens seem to set up a 


: cancer disease that becomes an infection. 

+ @ Dr. Peyton Rous, of the Rockefeller Institute for 
,y @Medical Research, first found that this kind of cancer 
g Beould be transmitted by injections of the fluid filtered 


s, gitom cancerous materials. Now it is found that cancer 
ne @caused by a coal tar substance injected into muscles can 
of be carried from chicken to chicken by the same method. 
This surprising fact seems to indicate that an infectious 
lisease is created by a chemical substance acting in some 
vay upon the living body. 

Such experiments bring into connection the supposedly 
iving ultra-germs or viruses and the powerful chemical 
substances known to be contained in the vitamins, hor- 
ones and other such admittedly non-living substances. 
Nhat are these viruses? Sir Henry raised the question 
ince they do not seem to be wholly chemical and it is 
‘Beificult to imagine them as living organisms in the ordi- 
ary sense. The discovery of their exact nature is con- 
dered by Sir Henry as a great medical problem closely 
lated to the secret of the cause of cancer. He pre- 
ited that useful medical developments in the future 
ill come from continued research along these lines. 

A chemical released in the nerves of the body every 
ne a thought commands a nerve to move a muscle was 
paris described by Sir Henry in a special paper. The 
fsage-carrying chemical is acetyleholine. Few people 
We ever heard of it. Yet it is the chemical that carries 
sages from nerves to muscles. This performance is 
PUBBseested by several researches in past years but the 
lity of the effect is only now being recognized. The 
tty contends that almost infinitesimal amounts of this 
‘8Mnical are released whenever there is a thought that 


mis Mmmands a nerve to order a musele to move. 
an 

*"Ea “ndreds of times a second extremely small spurts of 
yn } 


‘Yicholine are produced in the body of an active per- 
» each one bridging a gap from nerve to muscle. It 
‘ard to imagine the small amount of this chemical 


that is needed to act as chemical postman. Sir Henry 
computed that each outpouring spurt of acetylcholine 
consists of only three molecules. When he attempted to 
express its weight in grams, the scientific unit of weight 
that is one thirtieth of an ounce, he had to write twenty 
naughts to the right of a decimal point before a figure 
was reached. 

If this chemical theory of how nerves control muscles 
really fits the facts, acetylcholine will be recognized as 
one of the most important substances in the living body, 
with great potential usefulness in medicine. 


COSMIC RAYS AND THE OZONE LAYER 


New studies of the stratosphere 12 to 20 miles above 
the surface of the earth are being made in Germany by 
Professor Erich Regener, of the Physical Institute at 
Stuttgart. Small free-flight balloons are used in the in- 
vestigations. They carry aloft automatic instruments 
in the manner proposed in the new research program of 
Dr. Arthur H. Compton, of the University of Chicago. 

Studies of cosmic ray intensities up to altitudes of 17.5 
miles, Professor Regener reports to Nature, indicate 
cosmic rays have the same specific ionizing power over 
the whole region investigated from the surface of the 
earth up to the greatest heights studied. 

Other balloons bearing a quartz spectrograph were 
sent up to altitudes of 13, 12.5 and 19.5 miles. An ex- 
amination of sunlight at these heights disclosed that at 
13 miles 40 per cent. of the protective layer of ozone in 
the earth’s atmosphere was then below the instrument. 
At 19.5 miles 70 per cent. of the ozone was below the 
instrument. 

Ozone is atomic instead of molecular oxygen. It has 
a characteristic odor noticed when a quartz arc is operat- 
ing and occasionally after a lightning bolt strikes near- 
by. Because it strongly absorbs the ultra-violet rays of 
sunlight, ozone in the earth’s atmosphere is often called 
a protective layer. Without ozone’s presence sunlight 
would be so intense that plants, animals and people on 
the earth could not live on the earth in the manner they 
do now. 

Studies of the height of the ozone in the atmosphere 
were performed in collaboration with Dr. Victor H. 
Regener. The cosmic ray studies were made with Dr. 
Georg Pfotzer. 

Describing the results of the ozone studies, Professor 
Regener writes: ‘‘These results are remarkable because 
they confirm recent calculations predicting that the 
height of the ozone layer is much lower than previously 
supposed. ’’ 


STUDIES OF ATOMIC COLLISIONS 


AN improvement in the apparatus with which science 
takes photographs of atomic collisions in experiments on 
cosmic rays and artificial disintegration is announced in 
the current issue of The Review of Scientific Instruments. 
The improvement is expected to aid physicists in their 
study of the impact of cosmic rays on air atoms and in 
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The Science Press Printing Company 


An article entitled “‘ The Journal Science and the American Association for the 
Advancement of Science,” printed in the issue of the journal for October 8, 1926, 


contains the following paragraphs : 


In this connection acknowledgment should be made to the printers, The New Era Printing Company 
of Lancaster, Pa., and especially to Mr. Andrew Hershey. In 1893 they were printers of a local news- 
paper and of local job work. They offered terms much lower than any city printers and maintained the 
same rates for ScrENCcE for twenty-five years. They proved themselves to be excellent printers and in 
1920 were printing some fifty scientific journals. After one partner had died and the other two had ad- 
vanced in years, the business was sold to a promoter, not himself interested in printing. Charges were 


greatly increased and the printing became less efficient. 
Efforts were made to purchase the printing plant with cooperative ownership by the scientific journals 
that it printed, but these failed, partly because the $300,000 asked included at least $100,000 for the 
good will in large measure given to the business by ScIENCE, and partly owing to the difficulties of 
ownership by the societies and institutions that controlled the journals. When the Carnegie Institution 
was established in 1902, the editor of ScrencE proposed the organization by it of an office for scientific 
printing and engraving which could have been made self-supporting, and, as in the case of the Oxford e 
and Cambridge presses, would have rendered valuable service by assured continuity and expertness in 3 
scientific printing; but the plan was not adopted. : 
( 
Science and the other journals of The Science Press were for a time printed in Utica, N. Y. In m 
1923 The Science Press Printing Company was incorporated with its office at Lancaster and with the 
cooperation of Mr. A. E. Urban as general manager and of those compositors, pressmen and proofreaders st 
who had given that city distinction as a center for scientific printing. This company is now responsible i ac 
for printing ScreNcE and a considerable number of other scientific journals, monographs and books. de 
As stated in this quotation The Science Press Printing Company was established to print 
ScrENcE and the other publications of The Science Press, including The Scientific Monthly, The 
American Naturalist, School and Society, and the Biographical Directories of ‘‘ American Men Co 
of Science’’ and ‘‘ Leaders in Education.’’ The composition and press work of these publications Mi 1 
show the high standards that are maintained. In order to bring them out efficiently and promptly _ 
eC 


—for example, the entire contents of an issue of ScIENCE can. be put in type in one day and each 
week during 1933 about 14,000 copies of ScrencE were printed, bound and mailed in a little more age 
than one day—it has been necessary to have a shop of considerable capacity and to take in other 
work. The press now prints some thirty scientific and educational journals and series, and has 


printed many books and monographs. 


It may be regarded as a real contribution to science that there should be a plant in which the 
workers are trained to deal with scientific material. Innumerable commendations of the accuracy 
of the proofs have been received; to quote only one, the late Professor E. S. Morse wrote to the 
editor of Science: ‘‘I corrected my first proof a year before you were born and the one I returned 
yesterday was the first one in my long experience that needed no correction.’’ 


It is also an advantage for scientific men to have relations with a company that maintains 
the same rates for the same kind of work under the same conditions. High pressure selling and 
competitive bidding—among the causes of the present economic depression which the codes 
promoted by President Roosevelt are intended to abolish—are thus unnecessary. A scientific 
man may assume that work entrusted to the press will be done at a cost as low as is consistent 
with high standards of work and the best conditions of employment for the workers. This 
less than the cost of equally good work in large cities where wages and rents are much higher, 
but it is not so low as for inferior printing or where the welfare of workers is disregarded. 


While the press must use efforts to obtain work when the capacity of the shop requires 't 
its object has been to make it as great an advantage for the scientific man to have work done by 
it as it is for it to do the work. This policy has succeeded, for employees have not on the averagt 

* been idle as much as one day a year since the press was established ; no employee has been laid off 
(up to October, 1934) even during the economic depression; wages were decreased by 10 pt 
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cent. for only about fifteen months, when costs of living were lowest; the press has a profit shar- 
ing system for employees; all earnings on the stock have been used to improve the plant. The 
Science Press Printing Company is a business corporation; but it is also a scientific institution. 
It is conducted on the same principles as the journals that it prints. Its object is the advance- 
ment of science—at the same time it must be self-supporting, and it is desirable to make profits 
that are used to increase its usefulness. 


Adequate facilities for the publication and printing of research work are essential for the 
advancement of science. The cost of conducting a piece of research that deserves publication, 
counting the time of the scientific workers and all overhead, may on the average be $2,000. The 
charge for printing by The Science Press Printing Company of a 32 page article or monograph 
in an edition of 1,000 copies is about $80, say 4 per cent. of the cost of the research. This is less 
than the interest on the investment, if there is a delay of a year in publication. Ordinary depre- 
ciation on machinery is charged at 10 per cent. a year, but it is much larger in the case of scien- 
tific research where delay seriously lessens the usefulness of the work and prevents the early *e 
recognition of its value. It is most important for science and for scientific men that there shall “4 
be prompt and efficient printing and publication of research. ae 


The Science Press Printing Company has had more work offered to it continuously than it a 

could do promptly, but owing to the completion of the printing of ‘‘ Leaders in Education,’’ fol- = 
| lowed by the fifth edition of ‘‘ American Men of Science’’ (equivalent to 5,000 pages of the usual 

book) recently completed, it will soon want one or two scientific journals or several books and fe 
monographs in order that the full capacity of the shop may be used and all employees be given che 
steady work. This is not only a need of the press but also an opportunity for those who take 
advantage of it. It is further reasonable to assume that The Science Press Printing Company 
deserves the support and cooperation of scientific men to the same degree as an institution, a 
society or a journal that contributes to their welfare and to the advancement of science. 


Dr. J. MeKeen Cattell was responsible for the organization of The Science Press Printing 
Company eleven years ago and has been president of the corporation. Since the untimely death # 
in 1927 of A. E. Urban, the first secretary and manager, Jaques Cattell, one of the editors of the a 
last two editions of ‘‘ American Men of Science,’’ has been secretary and later also vice-president ; 

George M. Houck has been associate manager in charge of the composing room and later man- 
ager; Miles W. Eckman has been associate manager in charge of the press room. Inquiries con- 
cerning printing should be addressed to the secretary at Lancaster, Pennsylvania. 


THE SCIENCE PRESS PRINTING COMPANY 2 
LANCASTER, PENNSYLVANIA 


New York Office . a 
Grand Central Terminal 
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the investigation of neutron bombardment in artificial 
radioactivity. 

Professor L. M. Mott-Smith, of The Rice Institute, 
Houston, Texas, describes a new type of Wilson cloud 
chamber, the apparatus in which atomic collisions are 
studied. It is especially designed for operation at high 
pressures up to fifteen atmospheres, or about 225 pounds’ 
pressure to the square inch. 

In studying collisions occurring in this type of instru- 
ment it is only possible to sit by and wait for impacts 
to occur. At intervals they take photographs in the 
hope that at the instant of photographing a collision is 
occurring. It is a slow business for some of the rarer 
happenings in atomic collisions. Higher working pres- 
sure within the apparatus means that more gas atoms are 
present on which cosmic rays or neutrons may strike. 
The chance of obtaining the desired kind of pictures is 
thus increased manyfold with higher pressures. 

The cloud chamber apparatus was the invention of Pro- 
fessor C. T. R. Wilson, of London, in 1912. So valuable 
has it been for research on the structure of the atom and 
its nucleus that he was awarded the Nobel Prize in 1927 
for developing the technique. 

Cloud chamber apparatus makes possible photographs 
of the tracks of the swiftest moving particles. As these 
particles rush through the gas of the chamber they knock 
electric charges off the atoms present in the path. By 
a movable piston arrangement water vapor is made to 
condense into little water droplets along the ionization 
path. Such drops show up white and can be photo- 
graphed. 


THE CASTING OF A REFLECTING LENS 


THE world’s largest block of glass—originally intended 
for the proposed 200-inch reflecting telescope of the Cali- 
fornia Institute of Technology—has now been completed. 
Officials of the Corning Glass Works have announced 
that the 20-ton piece of glass will be removed from the 
annealing ovens to make way for another twin glass disk. 

Over half as wide as the average city lot and more 
than two feet thick, the great glass block, shaped like 
a slice of pineapple as it comes from the can, has served 
as a valuable ‘‘trial horse’’ for future work. Having 
learned by experience the problems incidental to the pour- 
ing and casting of such a large piece of glass, engineers 
of the glass works are now spurring work on a second 
disk the same size. 

The present block of glass, it is claimed, would make a 
satisfactory telescope mirror, but a great amount of 
grinding would be necessary because of the unfortunate 
accident which occurred at the pouring last March. At 
that time ceramic material used to produce a honeycomb 
back on the disk floated to the surface and had to be 
removed. The present block, therefore, is solid glass 
throughout. It is simpler, declare the Corning scientists, 
to pour and cast a second disk. 

It would have been extreme good fortune indeed if 
the first disk cast had been chosen for the 200-inch tele- 
scope mirror. Astronomers recall that when the French 
optical firm was casting the disk for the great 100-inch 
mirror of the Mount Wilson instrument, three castings 
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were made. After tests the best one of these was Chosen, 
It happened to be the first cast. 

The pouring of the second 200-inch disk—17 feet acro, Hm 
—should occur before the end of the year, it was a). 
nounced by scientists of the Corning Glass Works, 


THE HELIO-TECHNICAL INSTITUTE of 
SAMARKALAND 


Scientists and engineers of Soviet Russia are making 
experiments in which the heat energy of solar radiatig, I 
may be turned into usable power on earth. In keeping t 
with its program to duplicate the work of the western 0 
civilization in every form of technology Russia is noy | 
tackling the century-old problem of how to run stean ¥ 
engines by the energy streaming down from the sun, W 

At the Helio-Technical Institute of Samarkalanj 


(Central Asia) a solar air heater is in operation. | he 
dries vegetables and fruit in a few hours where olde 
methods required days. ti 
At Tashkent, also in Central Asia, in what used to be of 
Turkestan, research for several years has been pr. thi 


gressing on solar energy plants. A kitchen is bei 
operated. Food is cooked, water boiled and wate 
pumped up to a small water tank. So hopeful are Soviet 
engineers of solar energy that a power plant of 30,00) 
kilowatts’ capacity is to be erected either on the shore 
of the Aral Sea or on the bank of one of its tributaries, I 
the Amu-Daria River. 


The latest design of pump to be used in this plantfmme PY 
calls for movement of 4,000 cubic meters in 10 hours 
Converting cubic meters into gallons of water yields the 
rather astonishing result of over a million gallons pumped ti 
in less than half a day. Likewise astounding is the Mex: 
amount of energy in sunlight. Each year the energy te! 

Tor 


falling on the earth is 1,000 times as much as that ob 
tainable from all the coal, oil and water-power used i 
the United States yearly if it were all available fm 
power transformation. 

But like all forms of energy conversion there is tit 
question of efficiency in obtaining power from sunlight 
One of the best methods, that of Willsie and Boyle a 
the early years of the present century, was not m0% 
than one or two per cent. efficient. 
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A GEOLOGICAL FORMATION IN WYOMING Ya 

Wuat the world looked like during the Devonian Ag ‘in 
which preceded the Age of Coal, may be partly recil 4 up 
structed from an examination of a newly discover me 
geological formation at Beartooth Butte, Wyo. ™ a 


formation, consisting of massive gray limestones and thi 
red shales, is rich with fossils of plants that grew % 
land and fish that swam the sea in those remote day 
Together they constitute a ‘‘Lost World’’ picture be 


ery lit 
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which the product of the Wellsian imagination lod “w 
modern. 
This place where land and sea life left their rem™ a 
in the same ooze beds, to be changed later into rock, " re _ 
apparently a wide river mouth, or estuary. The " ‘ae 
plants grew as lush shore vegetation, and the ™ — 
animals swam and scrambled near their roots. Mees’ 


Dr. Erling Dorf, of Princeton University, w! ° 
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plored the area, states that he has identified five fossil 
species of land plants, all of them ranking among the 
earliest forms of above-water vegetation. They belonged 
to an exceedingly primitive fern-like group, entirely ex- 
tinct now, known to botanists as the psilophytales. The 
animal groups are represented by a total of 29 species, 
some totally extinct, some with still-living though 
markedly different modern relatives. The totally ex- 
tinct groups include ostracoderms, which were armor- 
plated, fish-like animals now believed by some geologists 
to be the ancestors of fishes and through them of all 
other backboned animals. There is also a species of 
large eurypterid, or ‘‘sea, scorpion.’’ The eurypterids 
were great jointed animals, looking vaguely like lobsters, 
which attained five- or six-foot size. Finally, there are 
fossils of arthrodires, which were true fishes, cased in 
heavy plate armor. 

Still-living groups are represented in the new forma- 
tion principally by sharks. There are, however, fossils 
of a species of lungfish, which may possibly be evidence 
that the world then had wet and dry seasons as it has 
now; for the few surviving present-day lungfishes all 
live in regions where their ability to breathe air with 
f their primitive bladder-like lungs enables them to retire 
into mud cocoons and survive fierce and almost water- 
less summer droughts. 

Dr. Dorf will give full technical details of his study 
in the forthcoming issue of The Journal of Geology, 
published at the University of Chicago Press. 


THE GULF STREAM 

THE Gulf Stream does not originate in the Gulf of 
Mexico, two years of research by the Bingham Oceano- 
graphic Laboratory of Yale University have determined. 
Professor Albert E. Parr, scientific director of the Yale 
oceanographic expeditions, in charge of this work, now 
believes that the name ‘‘Gulf Stream’’ is a misnomer 
and should be changed, 

The first known oceanographic survey of the Gulf of 
Mexico was made in the winter of 1932 by the Yale 
oceanographic expedition on the Mabel Taylor, with the 
cooperation of Drayton Cochran, of New York City. 
The many observations made during this survey have 
subsequently been analyzed in the Bingham Laboratory 
tt Yale. According to Professor Parr, the work has 
progressed far enough to make it possible to say that 
the upper layers in the Gulf of Mexico are made of 
raters quite different from that of the upper layers 
bf the Caribbean and also of the Gulf Stream. 

Gulf of Mexico water seems to enter into relatively 
ry little exchange with the waters of the surrounding 
eas and generally contributes little or nothing to the 
mters of the Gulf Stream, Professor Parr and his co- 
forkers have found. 

“The observations made,’’ according to Professor 
rar, “provide evidence to prove the theory already 
vanced by Danish investigators that the so-called Gulf 
‘Team simply takes the shortest possible route from the 
pucatan Channel to the Straits of Florida along the 
th coast of Cuba, carrying chiefly or exclusively 
mts brought directly from the Caribbean, with little 
"0 contribution at all from the Gulf of Mexico. 
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‘*The popular name of the Gulf Stream is therefore 
certainly a misnomer, and should be replaced by a more 
suitable designation such as, for instance, the term 
‘Florida Current’ which is now gaining wider usage 
among oceanographers and nautical people. Perhaps 
‘Caribbean Current’ would really be the most fitting 
designation. ’’ 


ITEMS 


MIGHTY even in its overthrow, one of Yosemite’s Big 
Trees, estimated to be nearly 2,000 years old, lies 
stretched along the ground in Mariposa Grove. The old 
sequoia, widely known as the Stable Tree because of a 
great burned-out place in its base in which horses were 
stabled in stage-coach days, was 269 feet high and 294 
feet in diameter at its base. The fall of the Stable Tree 
is attributed by park authorities to the great fire scar 
which had burned out its center more than two hundred 
years ago, greatly weakening its hold in the ground. 


BEAUTIFUL and varied species of wild birds and ani- 
mals of the Virgin Islands are to be given protection 
from destructive over-hunting, under plans now being 
worked out in the U. S. Department of the Interior. 
Although the islands are small, they still have fairly ex- 
tensive game-harboring areas, where there are deer, white- 
crowned pigeons, herons, ducks, geese and other kinds 
of birds. Protection methods contemplated include the 
establishment of game sanctuaries on the mainland and 
bird refuges on the ‘‘cays’’ or little rocky coastal 
islands, the stopping of unfair hunting practises, and 
the spreading of the gospel of conservation among the 
people. 


PLUTO, the planet which was discovered by Lowell Ob- 
servatory astronomers in 1930 beyond the orbit of Nep- 
tune, is probably very similar in size to the moon, whose 
diameter is 2,160 miles. Dr. Walter Baade, of the Mount 
Wilson Observatory, Pasadena, Calif., has compared the 
brightness of Pluto with that of Triton, the satellite 
of Neptune. This moon is known to be about the same 
size as ours, and it appears even in the telescope as a 
point of light, like Pluto. He has found that Triton is 
about a fifth of a magnitude brighter than Pluto, a very 
slight difference, and therefore concludes that they are 
similar in size. Pluto’s average brightness is of magni- 
tude 15.41, and when it is most brilliant it is only 14.14, 
much too faint to be observed with any but the largest 
telescopes. 


ELEPHANTS appear to be safe from extermination, at 
least for the present, in the Uganda Protectorate, the 
wild upland territory that lies in the heart of tropical 
Africa, north of Lake Victoria. The report of the game 
warden for that region indicates that these great animals 
are at least twice as numerous now as they were 25 years 
ago. Increases have also been noted in the hippopotamus 
herds, and the buffalo seem to be holding their own. 
Lions are numerous and in some instances aggressive. 
There are more gorillas in the Kayonsa Forest than had 
previously been estimated. It had been thought that the 
gorilla population had dwindled to not more than thirty 
animals; now there appear to be about eighty. 
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Of recently modified and improved 
design, this Photometer Head is the 
latest addition to our line of photo- 
metric equipment. 

A one piece cast aluminum hous- 
ing neatly finished in black baked 
enamel replaces the formerly sup- 
plied built-up brass box, thereby elim- 
inating numerous screws and small 
parts. By this means a much more 
substantial and pleasing design is 
obtained. 

The housing is mounted in bronze 
bearings on which it is free to rotate 
180°. Dust-proof covers are pro- 


be supplied on request. 


1204 Wrightwood Avenue 


vided to keep out all dust when the instrument is not in use. 
parts throughout assure a more efficient optical system with permanent reflecting surfaces. 
Contrast glasses, the use of which increase the ease of determining the match points, are 
mounted on a frame and can easily be swung out of the field, in which case the instrument 
serves as an Equality-of-Brightness Photometer. 
Advance information on our line of Martens Photometers and Spectrophotometers will 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


COSMIC RAYS 
By Dr. Ropert A. MILLIKAN 


In an interview with Donald Caley, 
Science Service Correspondent 


THE theory of the convertibility of mass into radiant 
energy has been called upon by astronomers for at least 
thirty years, because they see no other way to account 
for the enormous quantities of heat given off by the stars 
during the aeons during which we have evidence that 
they have been existing. 

In 1905 Einstein set up the equation, energy equals 
mass times the square of the velocity of light, which 
gives the relation between the mass transformation into 
radiant energy and the radiant energy resulting from 
that transformation. All this is the orthodox astronom- 
ieal theory of present-day astronomers. Similarly when 
we found the enormous energy of the individual cosmic 
rays we could see no reasonable way of accounting for 
these energies except by this same transformation of 
amass into radiant energy, and when I made my first esti- 
mates I could see no other mechanism through which 
such energies could be obtained, save through such trans- 
formation of mass into radiant energy. From the known 
mass of the hydrogen atom and the known masses of 
helium, or oxygen, or silicon, we could compute, with the 
aid of Einstein’s equation, the amount of energy to be 
expended in an individual cosmic ray if it originated in 
the act of the building up of an atom of one of these 
common heavy elements, oxygen or silicon, for example, 
out of hydrogen. 

This had to be a change in which matter was con- 
verted into radiant energy, for the simple reason that 
sixteen atoms of hydrogen are actually found to weigh 
more than one atom of oxygen and yet we know that 
these sixteen atoms of hydrogen have gone into the build- 
ing up. 

And I have been repeatedly pointing out for the last 
six years or so that my estimated energy of the chief 
component of cosmic radiation is of the right order of 
magnitude to correspond to this kind of an origin. 
Some have called this building up of the common ele- 
ments out of hydrogen a creation of matter, though as 
far as I know I myself have never used that phrase. 

In other words, the transformation of mass into 
radiant energy through the building up of the common 
elements out of hydrogen (which in my London paper I 
have called the partial annihilation of matter) is one and 
the same thing with what some have chosen to call the 
creation of matter. 

There is one other suggestion as to where the energy 
of the cosmic rays comes from, which I have always 
thought untenable but which has seemed to be rendered 
particularly untenable by these recent experiments; so 
that when I say that the only cause of the cosmic rays 
that is yet in sight is some form of the annihilation of 
matter—that is the transformation of mass into radia- 


tion in accordance with the requirements of the Einstein 
equation—I am only reiterating the view to which I have 
been giving expression whenever I have speculated at aj] 
about the origin of cosmic rays. The apparent rough 
agreement between the estimated energy of the chief 


component, which is actually the least penetrating com. | 


ponent, and the energy computed from the theory of the 
building up of one or another of the common elements 
like oxygen, silicon or iron out of hydrogen, is the only 
bit of evidence that we have had in confirmation of this 
view. This evidence is just as good to-day as it ever has 
been; indeed, our new experiments have given us more 
certainty than we have had heretofore of the energy 
contained in this chief component of cosmic radiation, 

Our newer experiments have also brought forward con- 


vincing evidence of the existence of cosmic ray energies fl 


very much higher than those of this chief component, 
concerning the value of which we have heretofore been 
in ignorance. 

We now know that there are some very penctrating 
components of the rays which have energies higher than 
those that can correspond to any such transformation 
of mass into radiant energy as occurs when the heaviest 
elements that we know anything about are assumed to be 
suddenly formed out of the process of suddenly building 
them up out of hydrogen. 

There has been some discussion in the past as to 
whether the cosmic rays might not be produced by the 


complete annihilation of hydrogen atoms instead of by™ 


the partial transformation of mass into radiant energy 
that is involved in the building of heavier elements out 
of hydrogen. 

I have stated in the past that this process of the ar 
nihilation of hydrogen was, in my judgment, inadequatq 
to account for the cosmic rays, as it would furnish a 
energy larger than that required to account for the chiel 
component, which represents actually something |ik¢ 
ninety per cent. of that part of the ionization of thé 
atmosphere that is due at all to cosmic rays. Thus | 
have seen no reason in the past for assuming that thi 
process was going on where the cosmic rays seemed tq 
be coming from—namely intergalactic space—although 
have followed the speculations of most modern astron0 
mers in assuming that this process was going on in 50” 
way inside the stars. 

Our new measurements on the energies of the ms 
penetrating component of the cosmic rays, however, 4 
rectly made in our laboratory, have revealed the e 
tence of cosmic ray energies as high as six billion eleg 
tron volts, and our discovery of the fact that a * 
electrons come in from outside and striké the earth 
the equatorial belt—this is what we all agree produt 
the so-called latitude effect in cosmic rays—has made 
necessary to assume that some of the incoming rays 
energies as high as or possibly higher than ten bill 
electron volts. 

Energies of that sort are far higher than those ‘ 
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can be obtained by the process of building up any of 
the heavier elements out of hydrogen; indeed ten billion 
electron volts is am energy coming close to that which— 
in accordance with Einstein’s equation—would be pro- 
duced by the complete and sudden annihilation of a 
whole atom of carbon; and if, as is at least possible, 
some of these enormously powerful rays have energies as 
high as sixteen billion electron volts that would corre- 
spond to the total energy that would be transformed 
from matter into radiant energy if the complete atom of 
oxygen were suddenly completely annihilated. 

That such a complete annihilation of the whole of the 
atom can take place all at once will be doubted by many 
physicists and astronomers and I am far from asserting 
that it does. But it is nevertheless true that there is no 
other tenable source of energy in sight that will yield 
i the cosmie ray energies which we actually observe. One 
Scan take this merely as being in evidence of the depths 
of our ignorance of how these cosmic rays do originate, 
or if he is so imelined he can take it as evidence that 
such annihilating processes actually take place. I was 
merely pointing out to a group of physicists centered in 
London that so far as I can see there are no other 
alternatives now in sight. 

My whole presentation of evidence in the past has been 
based, as I have repeatedly stated, on the validity of the 
Einstein equation and the fact that this equation when 
applied to the building up of helium, oxygen, silicon and 
iron seemed to give energies close to those found in the 
chief components of the cosmic rays; though within the 
last two years we have been using the Einstein equation 
to compute the energies imparted to the helium atoms 
much we actually prove are produced when the nu- 
cleus of a single hydrogen atom—the proton—enters a 
ithium atom, 

This is the ease where we are creating two new atoms 
nut of the interaction of two other atoms, and we have 
metually found eases in which heavier atoms have been 
produced, in this way, out of the union of two other ones. 
in other words, we are doing in our laboratories the same 
processes as those whose existence I have been assuming. 
By these processes we have now produced gamma rays 
if twelve million volts—four times higher than any 
fiuma rays that come off radioactive substances. 

The energy to be expected when matter is transformed 
to radiant energy is more firmly established than be- 
me by these terrestrial experiments on transmutation. 


ITEMS 
Soprum MONOXIDE, rarely prepared as an academic 
Mtiosity, proves to be readily available as an inter- 
Mliate in peroxide manufacture. Known also simply as 
lium oxide, it is deseribed as a ‘‘super-caustic’’ which 
Heeds even caustie lye in chemical vigor. In the form 
fa dry powder it acts first as a powerful desiccant, or 
Pificia] drying agent. It virtually tears water out of 
Mt organic matter, and is thereby transformed into 
Rly concentrated lye, or sodium hydroxide. This de- 
Meting process is attended with production of heat. 
‘*tesult the normal action of the lye is accentuated, 
: Speedy chemical action assured, In the manufac- 
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ture of the new product metallic sodium is permitted to 
combine with oxygen in a restrained fashion, yielding a 
compound somewhat analogous to the rust of iron, but 
much more active chemically. In view of the ability of 
the new oxide to attack not only common vegetable and 
animal matter, but metals, solvents and a host of organic 
chemicals related to the dye, lacquer, drug and other 
industries, especially when in the molten state, a wide 
interest is being taken in its industrial future. 


PROTEIN in the leaves of various plants depends on the 
amount of sunshine the plant receives, according to Pro- 
fessor Teru Fujita, of the Kyushu Imperial University. 
According to the results obtained from growing plants 
under various thicknesses of cheesecloth, and a subse- 
quent analysis of the leaves, the more light the plant 
receives, the-greater the amount of protein it forms. The 
same relations probably hold, states Professor Fujita, 
during day and night, the protein decreasing during the 
dark hours. 


A NEw method of feeding vegetables to babies as young 
as three months of age has been tested clinically by a New 
York physician, and it now appears that mothers may 
soon be having vegetable formulas for infants as well as 
the old accustomed milk formulas. The tests with feed- 
ing green and yellow vegetables successfully to 70 in- 
fants between three months of age and one year were 
reported recently before the American Dietetics Asso- 
ciation in Washington, by Dr. George W. Caldwell, of 
New York. The method tested by Dr. Caldwell consists 
of homogenizing the vegetables. This process explodes 
particles of the food during its preparation so as to 
release nutritive elements and make the food easier to 
digest. 


Russian farmers have discovered a way to speed up 
the ripening of their cotton crops by a month or more. 
They use coal to warm the cotton plants without burning 
the coal. This seeming paradox is being performed at 
Kazakstan. Obtaining heat from coal without burning 
is the application of a simple fact of physics that dark 
colors absorb the heat in the sun’s rays better than light 
colors. The Kazakstan farmers simply spread coal dust 
lightly over their fields; about 100 pounds to an acre. 
The darkened surface of the land is a better absorber 
of heat during the day and re-radiates more of it as 
warmth during the night. The higher average tempera- 
ture of the land during the growing season, therefore, 
shortens the time necessary for the crop to mature by 
over a month. 


Snow in the woods, valuable source of stream-water 
during the ensuing summer, is caught most efficiently by 
hardwood stands, but held best against the melting 
effects of spring sun and wind by white pine. These, in 
closest condensation, are the high points of snow- 
sampling experiments performed in various types of Con- 
necticut woodland by W. L. Maule, of the U. S. Forest 
Service. Mr. Maule’s results will be stated in detail in a 
report which will be published in the October number of 
the Journal of Forestry. 
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Pure Filterings for Laboratory 
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See Report of TESTS made by The 
National Physical Laboratory, a copy 
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electrode. Instrument can be read to nearest 1, 2, or 4 
mv., depending on scale and model used. 


Ask for Bulletin No. 851 


American Instrument Company, Inc., 
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Designed for use with 
Snider’s modern text 


EARTH HISTORY 


LABORATORY MANUAL 
OF PHYSICAL AND 
HISTORICAL 
GEOLOGY 


By 
KIRTLEY F. MATHER 


and 
CHALMER J. ROY 


of Harvard University 


HIS combination manual and note- 

book and Snider’s Earth History 
together provide adequate material for 
the first course in geology in colleges, 
universities, and normal schools. Sni- 
der’s text affords a fresh and interesting 
approach to the study of geology, bring- 
ing to the fore the cultural values of the 
science. The Laboratory Manual treats 
physical geology in terms of the several 
agencies involved and presents historical 
geology on a regional rather than a time 
basis. It contains pages of special 
forms, quadrille paper, ete., perforated 
so that they may be removed from the 
manual and submitted for correction. 
Both the materials and the method of 
presentation in the manual have been 
thoroughly tested by several years of ex- 
perience with introductory courses at 
Harvard University and Radcliffe Col- 
lege. Both text and manual will appeal 
to those who wish to keep abreast of the 
modern trends in geology teaching. The 
list price of Earth History is $4.50, and 
that of the Laboratory Manual is $2.50. 


THE CENTURY EARTH SCIENCE SERIES 


D. APPLETON-CENTURY 


COMPANY 


35 W. 82nd St. New York 


School of Medicine 
Western Reserve 
University 


Cleveland, Ohio 
and Affiliated Hospitals: 


The University Hospital, including 


Babies and Childrens Hospital 
Lakeside Hospital 
Maternity Hospital 


Rainbow Hospital for Crippled 
Children 


The City Hospital 
Charity Hospital 


Offer thorough courses of instruction to college 
graduates and seniors in absentia. 


Modern buildings and equipment 
Abundant clinical material 
Restricted number of students 
Catalogue will be mailed on request 


Torald Sollmann, Dean 


The Journal of 
Nutrition 


Published monthly by The Wistar In- 
stitute of Anatomy and Biology begin- 
ning with No. 1 of Vol. 7, issued on 
January 10, 1934. 

This journal will continue its same 
high scientific standard under the edi- 
torial management of an internationally 
known group of biochemists and nutri- 
tion experts. 


The Journal of Nutrition is the offi- 
cial organ of the American Institute of 
Nutrition. 


Two volumes of 600 pages each will 
be published during a year. Price per 
volume $5.00 domestic, $5.50 foreign. 


Address subscriptions to 


The Wistar Institute of Anatomy and Biology 


Philadelphia, 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE USEFULNESS OF LABORATORY 
RESEARCH 
(Copyright, 1934, by Science Service) 

UNPREDICTABLE by-products of research in physiology 
are rarely brought to the attention of the layman. The 
studies which led ‘to the appreciation of liver as a food 
to promote hemoglobin regeneration were taken up with 
no idea of any clinical application. We wished to find 
out how the body built up hemoglobin and what mate- 
rials could best be utilized by the body. 

These studies are still being carried forward to deter- 
mine what elements of food are most essential to make 
new hemoglobin. Dogs are best suited for these studies 
and ail work has been done on these animals. They are 
frequently used to standardize liver fractions to be used 
in the treatment of human disease. 

Future progress in the control of other diseases can 
not be predicted with any certainty but if history has 
any significance it points to future by-products coming 
from investigations in the wide field of pure science 
which will enable the physician to bring under control 
still other diseases which afflict human kind. 

It is never safe to state that any bit of accurate 
knowledge about body physiology is useless for in the 
future some student may sense its application to the 
study of some particular disease state. Progress is 
often made by way of detours which look very unfavor- 
able at first. 

H. WHIPPLE 

UNIVERSITY OF ROCHESTER 


THE CONQUEST OF PERNICIOUS ANEMIA 


OncE when a doctor shook his head and. said ‘‘per- 
nicious anemia,’’ it was a death warrant executed in two 
or three years by the slow progress of this blood disease. 
In 1926 the medical world was thrilled, as it is oeca- 
sionally by some great advance, by reports from the 
Harvard Medical School that liver, the ordinary calf or 
beef liver of that tasteful liver and bacon dish, was 
capable of conquering pernicious anemia. To-day the 
disease fighters who made mankind unafraid of one more 
disease are honored for their work by that highest of 
science’s awards, the Nobel prize in medicine. 

As insulin subdued the toll of diabetes, so liver is a 
specific for pernicious anemia. And as the achievement 
of insulin was crowned by a Nobel award to the group 
responsible, so liver for anemia is now recognized. 

Like many great discoveries in science, the conquest 
of this disease of the bone marrow, a disease that pre- 
vents the formation of enough vigorous red blood cells, 
came slowly. The first act occurred in the animal ex- 
periment laboratories of Dr. George H. Whipple, of the 
University of Rochester. The second act of the drama 


eame when Dr. George R. Minot, of Harvard Medical 
School, seized upon Dr, Whipple’s results and reprieved 
by the grace of sciénce pernicious anemia patients. 


It seemed simple after it was done. The patient at, 
large quantities of liver—as much as half a pound a day 
That is, it was simple if the patient happened to like liver, 
which most of them did not. Since then the treatment jg 
dietetically less heroic for the material in liver that dogs 
the work in counteracting the disease has been extractaj 
and it is only necessary for the patient to take relatively 


small doses of the extract. But in the early days, the 


patients ate liver and they had to like it. One incidenta| 


effect when the news got around was that perfectly well 
people who did not need to eat liver to save themselves 
from death decided to eat more liver. And the price shot 
upward under increased demand which did not help the 
economies of combating the disease. 

Within the first four years after announcement of the 
treatment in 1926, life insurance statisticians found that 
the mortality from this disease for white persons had 
been reduced by about half between the ages of 55 and 
74 years, in which range formerly the heaviest mortality 
from this disease had occurred. At the same time, pa- 
thologists in medical schools were finding themselves 
hampered in their teaching because they could not find 
a sufficient number of patients suffering from the dis. 
ease to be used in showing medical students how this 
disease affects the body! 

Perhaps it was because he suffered from diabetes and 
thus learned first-hand the vital importance of scrupulous 
attention to diet that Dr. Minot discovered the value of 
liver in treating pernicious anemia. According to re 
ports it was while he was weighing every morsel of his 
own food, before the discovery of insulin, that he bega 
to investigate the eating habits of his pernicious anemia 
patients. He found them finicky eaters, over-fond of 
fats and disliking meat and other protein foods. Then 
he heard of Dr. Whipple’s laboratory experiments. 

Dr. Whipple had given dogs another kind of anemia— 
simple anemia—and had found that feeding liver « 
muscle meat cured their anemia. Dogs do not get pe 
nicious anemia, and the two kinds—simple and pernicious 
anemia—are quite different. Furthermore, muscle mea 
such as beefsteak had never helped pernicious anemia 
patients. Still, Dr. Minot decided to give liver a trial, 
perhaps spurred on to this decision by the knowledg? 
that liver was being found valuable in pellagra and 
sprue, two diseases which had certain similarities © 
pernicious anemia. 


The striking improvement in the first liver-fed pe] 


nicious anemia patients seemed too good to be true, ® 
Dr. Minot enlisted the unprejudiced aid of another pm 
ticing physician, Dr. William P. Murphy, of Harvard 
Medical School. Without telling Dr. Murphy much about 
his own results and hopes, he persuaded the latter also 
to try liver feeding for pernicious anemia. Whe? Dr 
Murphy’s liver-fed patients showed the same striking 
improvement, Dr. Minot felt sure enough of the method 
to make the first public announcement at 4a scientine 
meeting. 
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SEARCH FOR AN ANTI-INFLUENZA SERUM 
(Copyright, 1934, by Science Service) 

Aw anti-influenza serum has been produced in a horse 
by the three British investigators who last year isolated 
the influenza virus. The same scientists have found a 
way of systematically using mice, the most widely avail- 
able animals for medical research, for their intensive ex- 
periments in the long-continued war against flu. 

This dual announcement is made in the current issue 
of The Lancet. The three scientists are Drs. C. H. 
Andrewes, P. P. Laidlaw and Wilson Smith, all of whom 
are working at the National Institute for Medical Re- 
search Farm Laboratories, at Mill Hill, a suburb of 
London. 

Dr. Laidlaw was last November awarded the Royal 
Medal of the Royal Society of London for his part in 
discovering a vaeeine for protecting dogs from distemper, 
which is believed to be the canine counterpart of flu. 
The isolation of the influenza virus reported last year, 
since confirmed in America by Dr. R. Shope, of the 
Rockefeller Institute at Princeton, N. J., resulted from 
their having previously discovered that ferrets are sus- 
ceptible to infection with human influenza. 

The extreme importance of this discovery was due to 
ferrets being the first animals in which systematic infec- 
tion with human influenza was shown to be possible. Be- 
fore last year it had seemed to many investigators that 
the only way to tackle the flu problem thoroughly was to 


f call for human volunteers, who, living for the time as 
® laboratory animals, would allow themselves to be de- 


liberately infeeted with the disease so that its cause, cure 
and prevention might be intensively studied, and who 
night, of course, die. Earlier experiments with apes and 
monkeys had oeeasionally given hope that these animals 
night be used for this purpose, but further trials had 
proved that results were negative more often than not, 
and that certainly no dependability of response to infec- 
tion could be expected. 

Rapid progress has followed the use of ferrets. What 
is at present its zenith is referred to in the current 
lancet report quite briefly only. Drs. Andrewes, Laidlaw 
aid Wilson Smith state that five mice given mixtures of 
virus and undiluted serum—the serum from a horse which 
had been hyper-immunized with tissue from ferrets that 


Shad been infeeted with a strain of human influenza— 


survived, while five controls all died. Last year’s dis- 
tovery enabling ferrets to be infected with flu was an 
‘sential step in the obtaining of the serum from a horse. 
Details concerning this horse serum will be published 
ter. For the moment medical men and laymen alike 
lave to wait as patiently as possible for the promised 
fill account of what may prove to be one of the most 
important medieal advances for many years. 


A NEW PITUITARY GLAND PRODUCT 
(Copyright, 1934, by Science Service) 
DiscoveRING a new hormone from the body’s master 
tind, science may have a clue to the cause of stomach 


ers. The new product of the pituitary gland seems 
"stimulate the stomach to pour out increased amounts 


SCIENCE—SUPPLEMENT § 


of hydrochlorie acid. This discovery has just been made 
and reported by scientists at the Courtauld Institute of 
Biochemistry of the Middlesex Hospital of London. 

It may mean that it will be found that a disorder of 
the pituitary is the cause of stomach ulcers. Excess 
hydrochloric acid is found in cases of stomach ulcers. 
This excess acid is believed by some scientists to be a 
cause or part of the cause of this condition. The London 
discovery also ties in with the finding of an American 
scientist, Dr. Harvey Cushing, that stimulating the base 
of the brain near where this gland is located may pro- 
duce stomach ulcers. 

The new glandular product comes from the hind part 
of the pituitary gland. It was discovered by Drs. E. C. 
Dodds, R. L. Nole and E. R. Smith. With characteristic 
scientific reserve and caution, they report in the current 
issue of The Lancet that their findings ‘‘suggest the 
probability of a new posterior pituitary hormone.’’ 
They call it a ‘‘ faetor.’’ 

They think they have discovered either a new hormone 
or a new, hitherto undiscovered property of an already 
known pituitary hormone which affects blood pressure. 
The editor of The Lancet considers the new substance 
more likely to be an entirely new hormone. 

In their investigations a special extract from the hind 
or posterior part of the pituitary gland was injected 
under the skin of forty rabbits. This produced marked 
injuries in the fundus or acid-producing area only of 
the stomachs of all the rabbits. The same effect was 
obtained when the rabbits were fed very large doses of 
the standard posterior pituitary extract prepared accord- 
ing to the directions of the British Pharmacopeia. 

The doses given both by mouth and by injection under 
the skin were so large that the newly-discovered factor 
that injured the rabbits’ stomachs would appear to be 
negligible in the ordinary doses of posterior pituitary 
preseribed for patients. What effect the new hormone 
has on the body in the small quantities normally pro- 
duced by the pituitary gland is not yet known with 
certainty. 


CORNELL EXPEDITION TO THE NORTH- 
WEST COAST AND THE PTARMIGAN 
CHICK 


By Dr. FRANK THONE 
Science Service Editor in Biology 


THE first ‘‘ Eskimo chicken,’’ or ptarmigan, ever to be 
raised in captivity was described before the Chicago 
meeting of the American Ornithological Union, by Pro- 
fessor A, A. Allen, of Cornell University. Although now 
living far to the south of any country known to ptarmi- 
gan, at least since Ice Age times, this friendly little bird 
of the Arctic has adapted itself well to its environment, 
and has not presented any infancy troubles beyond those 
shown by the more familiar ruffed grouse, which has 
already been raised in captivity by Professor Allen. 

The bird is now changing into its winter white coat 
of feathers, and is at present in a sort of half-and-half 
uniform—dark summer plumage above and winter white 
underneath. Moulting in this species differs from that 
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in other birds in that it seems to be a continuous process 
throughout the year. 

The rearing of this ptarmigan chick on the Cornell 
University campus was one result of a three-thousand 
mile expedition to Churchill, Manitoba, on which Pro- 


_ fessor Allen was sent last June, under the auspices of 


the Grouse Investigation Committee of the American 
Game Association, to further the studies of the ruffed 
grouse which he has been making for many years. 

On the expedition a high spring mortality among the 
ptarmigan was noted, and an almost complete disap- 
pearance of lemmings, small animals of the rabbit- 
squirrel family. Professor Allen would not undertake to 
pass on the causes of these seeming fatal plagues how- 
ever, until pathological specimens collected at the time 
can be given careful study. 

At the same session one of Professor Allen’s col- 
leagues reported on other phases of scientific bird study. 
Dr. George Miksch Sutton, curator of birds at Cornell 
University, told of the work of a joint expedition to the 
Vancouver Island region, on the coast of British Colum- 
bia, undertaken by the university and by the Carnegie 
Institution of Washington. After several weeks of work 
in the coastal straits and inlets, the party, known offi- 
cially as the John B. Semple Ornithological Expedition, 
moved inland over the mountains and into the drier 
country. 

Two outstanding achievements of the expedition were 
the collection, for the first time in forty years, of the 
first positively identified and perfect egg of the marbled 
murrelet, a small water bird, and the collection of a 
black pigeon hawk. 

Dr. Sutton reported a wanton slaughter of bald eagles 
by the Siwash Indians, who sell the wings for a dollar 
apiece and the tails for fifty cents. These trophies find 
their way southward and inland, being used by the 
Plains Indians and the Pueblos and Hopis of the South- 
west for the ‘‘millinery’’ the braves still affect. By the 
time the feathers reach the Pueblo-Hopi country, in the 
hands of white traders, they are priced at a dollar each. 
Dr. Sutton also called attention to the need for better- 
enforeed protection for the rare trumpeter swan in the 
Knight’s Inlet region, which are being mercilessly 
hunted. 

ITEMS 

Sounp reflectors, similar in principle to those used by 
military forees to detect approaching airplanes, are given 
much more peaceful employment by Paul Kellogg, of the 
laboratory of ornithology at Cornell University. Before 
the meeting of the American Ornithological Union in 
Chicago, he demonstrated how he has been using a highly 
directional parabolic reflector with an exceedingly sensi- 
tive microphone at its focus, to capture the songs of 
birds in the field, and give them permanent phonographic 
recordings. 


More than a million marshes and small lakes spread 
over the vast uncultivated northern wilderness of Canada, 
constitute this continent’s last great breeding-ground 
and refuge for ducks, geese and other wild-fowl of the 
waters. A survey of this ‘‘duck-heaven’’ was presented 
before the meeting of the American Ornithological Union 
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at Chicago by Edward A. Preble of the U. 8. Biologic, 
Survey. In pre-settlement days, Mr. Preble said, wig. 
fowl bred as far south as Iowa. Then came farmers yj, 
plowed and drained, hunters who shot recklessly, fir 
over the prairies and plains of the United States, fina), 


far up into the great grasslands of Canada. Now ty, 7 


ducks must make long flights, from northern Canada 
the Gulf Coast region, and the wild-fowl problem js , 
major job of international adjustments. 


A NEw way of fighting peritonitis, the often fata] jp. 
fection which may follow abdominal operations, was 
demonstrated to surgeons attending the clinical congreg 
of the American College of Surgeons in Boston by Dr. 
Edward L. Young, surgeon-in-chief- of Faulkner Hy. 
pital and on the surgical staff of Massachusetts Gener! 
Hospital. By this method death following surgical r. 
moval of part of the digestive tract was reduced from 
30 per cent. to 2 per cent. The method was originated 
by Dr. Herbert L. Johnson, of West Roxbury and Boston, 
It consists of injecting into the abdomen what Dr. Young 
ealled a ‘‘concentrated fraction of bovine amniotic 
fluid.’’ At first it was used at the time of operation but 
now is injected four to six hours before. This fluid, nov 
obtained from cows at the time their calves are bon, 
apparently has the power to stimulate healing in the 
abdomen and resistance to infection. 


Cases of skin cancer caused by arsenic-containing 
medicines taken for other conditions have caused Dr. 
Clifford C. Franseen and Grantley W. Taylor, of Boston, 
to issue a warning to physicians to be cautious in giving 
arsenic as medicine. Nine cases definitely due to arsenic] 
and five more cases probably caused by arsenic are re 
ported by them in the current issue of the American 
Journal of Cancer. In two of the cases, the patients had 
been exposed to arsenic in the form of a spray for fruits 
and vegetables. But arsenic given as medicine for tle 
relief of skin diseases and blood disorders caused the 
cancerous condition in the majority of the cases. | 


Sucar made from wood will not be a positive contr 
bution to Germany’s economic recovery, but the exact 
opposite, deciares Professor O. Spengler, director of the 
Institute for the Sugar Industry, with headquarters i 
Berlin. Wood can be turned into sugar on a large scald 
by the well-known Bergius process, he admits; it © 
even be done at a financial profit. Professor Spengler’g 
contention in opposition is based more on what he claim 
is wood’s lower food productivity per aere as compare 
with the yield of sugar beets. According to his figure 
one hectare (about 24 acres) of land in sugar beets ™! 
support 20 persons, under German conditions of cultiva 
tion. The same area in potatoes will support 10 perso 
in wheat only 6. He does not give figures of the 
porting capacity of land in trees destined to beci™ 
sugar, but implies that it is even lower than that ° 
wheat acreage. He contends, therefore, that to subst 
tute wood sugar for beet sugar in Germany would age" 
vate the already troublesome agricultural unemploy™™ 
problem. Professor Spengler’s figures and arguments # 
given in detail in the German science journal, D 
Umschau. 
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NEW PRODUCT 


from the Squibb Laboratories 
IMMUNE GLOBULIN (#uman)* SQUIBB 


(Placimmunin) 


A soluble concentrated globulin extract of placenta, in- 
tended primarily for the prevention, modification and 
treatment of measles. 


*McKhann, Charles F., and Chu, Fu Tang: Antibodies in Placental Extracts, J. Infect. Dis. 
Use of Placental Extract in Prevention and 52:268, 1933. 
Modification of Measles, Am. J. Dis. Child. McKhann, Charles F., and Coady, H.; Im- 


45:475, 1933. munity in Infants to Infectious Diseases: Placen- 
McKhann, Charles F., and Chu, Fu Tang: tal Antibodies, Southern Med. J. 27:20, 1934. 


For descriptive circular address Professional Service 
Department, 745 Fifth Avenue, New York City 


E:;R: SQUIBB & SONS, NEW YORK 


xy MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE [858, 


“POINTOLITE” LAMPS 


HE light from the ‘‘Pointolite’’ Lamp comes 
from a very small, white-hot bead of tungsten. 
As the bead remains in a fixed position after the 
° lamp is started, it can be placed right at the focus 
A of a condensing lens or other optical system. There 
is no flicker; the field of illumination is distributed 
evenly; and the lamp requires no attention what- 
ever after starting. 
‘*Pointolite’’ Lamps are giving excellent results 
in many lines of scientific 
and laboratory work— 
particularly in conjune- 
tion with photomicro- 
graphic outfits, projection 
microscopes, photometers, 
galvanometers, etc. For 
d.c. circuits ‘‘ Pointolite’’ 
Lamps are made in 30, 
100, 500 and 1000 e.p. 
sizes, while for alternat- 
ing current we have the 
150 ¢.p. lamp here illus- 
trated. 


Scorpion 


Cross-Fire 


@ 
For working Pyrex and J Y 
quartz glass, sealing off, c 
etc. A laboratory necessity. 


It uses city gas, with oxygen. 
Models for other gases, too. The 
arms are flexible and the flames 
adjustable; ome-hand control. 


|Hoke Inc., 122 Fifth Ave., New York City 


GENERATION OF THE UNIVERSE 
And “Design For Living” 
ANALYSIS OF THE WORLD’S 
FUNDAMENTALS 
Price $1.50 Postpaid 
By PERCY A. CAMPBELL 
16208 Nelaview Rd., E. Cleveland, Ohio. 


NOTICE! 


Prof. B. ROMEIS has designed a Photomicro- 
graphic apparatus having unusual advantages. 
It is manufactured by REICHERT of VIENNA. 
Literature No. SR11-9 describing the instrument 
can be obtained by writing to Pfaltz & Bauer, 
Inc., 300 Pearl St., N. Y. C. 


Write for descriptive 
Bulletin (1280- 8. 


JAMES G. BIDDLE CO. 


| ELECTRICAL ano SCIENTIFIC INSTRUMENTS | 
8200-83 Arce Street, Pa. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


LIVER THERAPY FOR PERNICIOUS ANEMIA 
By Dr. WILLIAM P. MuRPHY 


(Copyright, 1934, by Science Service) 


Ir gives me great pleasure to have this opportunity to 
briefly comment upon the work in which Dr. Minot and 
I have cooperated during the past ten years, and for 
which we have received the highest honor which it is 
possible for a physician to receive—awarded by the Nobel 
Prize Committee of the Caroline Institute of Stockholm, 
Sweden. 

Since our initial work on the treatment of pernicious 
anemia by the use of liver, as carried out in our office 
practise and at the Peter Bent Brigham Hospital and the 
Collis P. Huntington Hospital in Boston, much progress 
has been made in the direction of improvement and sim- 
_plification of treatment of the unfortunate victim of this 
disease. 

Although the amount of liver necessary for each 
patient’s needs may vary greatly it is necessary for him 
to take daily an average of from one fourth to one half 
pound, or during each month a total of eleven pounds 
in order to keep well. If instead of taking liver the 
patient is advised to take a potent liver extract by mouth 
it will be necessary to use daily three vials or doses and 
in a month eighty-four vials or doses in order to replace 
the effect of the liver. The average cost of eleven pounds 
of liver will be about $5.50, whereas the cost of the 
eighty-four doses will be approximately $17.00. 

Contrast the difficulties and expense of such a regimen 
with that which is now possible through the development 
at the Peter Bent Brigham Hospital with the cooperation 
of Dr. Guy W. Clark, of the Lederle Laboratories, of an 
extract of liver which may be injected into the muscle 
and which is so concentrated that it is necessary to use 
only one injection to replace the eleven pounds of liver 
or eighty-four doses of liver extract if taken by mouth. 
And this concentrated extract for intramuscular injection 
costs but $1.20. 

Ts not such a saving worth while at a time when each 
and every one of us feels the need for the greatest econ- 
omy? If one is to realize that treatment by means of 
this material costs even less than does the liver, is more 
effective in controlling the disease and is so much more 
convenient to take, I am sure that we can all agree that 
progress in the direction of simplification of treatment 
for patients with this disease is being made. 

Let us consider the evidence that progress is being 
made in the control of this disease as judged on another 
basis. 

The Metropolitan Life Insurance Company has recently 
compared the death rate from pernicious anemia for the 
period since 1926 when liver treatment came into general 
use with a like interval before 1926 when this treatment 
was not available. They observed that the death rate in 


individuals with pernicious anemia between the ages of 
30 and 50 years has been only half so great since the use 
Above the age of 50 the death 


of liver as it was before. 


rate has not shown such a striking decrease, no doubt 
owing to complications which are more likely to oceur 
during the older age period. 

I feel sure that the death rate will be further reduceg 
and that there need be no deaths from this disease if 
each patient will continue to take regularly in some form 
an adequate amount of liver substance as prescribed by 
his physician. The amount of liver substance necessary 
must be determined on the basis of regular determina. 
tions of the number of red blood cells and the patient’s 
physical condition. It is our hope that even further prog. 
ress in this direction will be made as others continue to 
take up the problem with us. 


SODIUM AS A SOURCE OF GAMMA RAYS 


Discovery of a way to make the common element 
sodium give out the most penetrating gamma rays by 
artificial means has recently been announced at the Uni- 
versity of California. The radiation, it is believed, will 
have great usefulness in medicine for the treatment of 
diseases like cancer and in a study of how radiation acts 
on living tissue. Professor Ernest O. Lawrence who 
made the discovery, in reporting his results to The Phys- 
ical Review, writes: ‘‘In the biological field radio- 
sodium has interesting possibilities that hardly need be 
emphasized here.’’ 

Sodium is one of the constituents of familiar table salt 
and oceurs in certain of the fluids of the human body. 
Saline solution, for example, can be injected into the 
blood stream of the human body without disastrous ef- 
fects. The new gamma radiation produced in Professor 
Lawrence’s laboratory from sodium is more penetrating 
than any ever before obtained. Sodium gamma-rays 
have energies of 5,500,000 electron volts. Most pene 
trating of the naturally produced gamma-rays are those 
of thorium C” (thorium C double prime) having energies 
corresponding to only 2,600,000 volts. Most powerful and 
penetrating of the hitherto man-made gamma-rays are 
those created by Drs, C. C. Lauritsen and H. R. Crane, of 
the California Institute of Technology, from carbon. 
The carbon gamma-rays had energies of 3,500,000 volts. 
Professor Lawrence’s radiation, therefore, exceeds the 
previous records for gamma-rays produced both naturally 
and artificially. 

More important still, from the standpoint of possible 
medical uses as in cancer therapy, the radio-sodium 
gives out its rays for a long time. The half life of the 
substance is fifteen hours, that is the original amout' 
disintegrates to half in this time. Most of the elements 
with which artificial radioactivity has been produced 4 
not last nearly as long. Two hours has been a long time 
hitherto; a few minutes of activity is the general rule. 

Professor Lawrence creates his artificially radioactiv’ 
sodium by bombarding sodium with deutons, the charged 
nuclei of the new, heavy hydrogen. These deutons av 
shot at the sodium with energies of 1,750,000 electro” 
volts. Besides the very penetrating gamma-rays, bet 
rays or electrons come off from the radio-sodium. This 
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indicates, Professor Lawrence suggests, that the radio- 
active substance is a form of sodium which distintegrates 
into magnesium. Chemical tests confirmed this sugges- 
tion. 

The way gamma-rays from sodium are absorbed in 
lead suggests, that the radiation emitted is probably all 
of one wave-length, or monochromatic, which would make 
the new radiation extremely useful in physical experi- 
ments. 

Professor Lawrence points out ‘‘that many uses of 
radio-sodium will probably be found. In the physical 
laboratory it provides a presumably monochromatic source 
of high energy gamma-radiation of great intensity. In 
the biological field radio-sodium has interesting possi- 
bilities that hardly need be emphasized here.’’ 

Drs. Edwin MeMillan and Maleolm C. Henderson ¢ol- 
laborated with Professor Lawrence in the radio-sodium 
experiments. 


THE TEMPERATURE OF THE 
STRATOSPHERE 


FurTHER proof that the layers of ionized atmosphere 
of the earth from 62 to 124 miles above sea-level have 
a fairly constant temperature regardless of the time of 
day, night or season is presented in a report to The 
Physical Review prepared by Dr. E. O. Hulburt, of the 
Naval Research Laboratory. 

Moreover, new data taken by many investigators scat- 
tered all over the world indicate that the temperature of 
the high altitude layer may be as great as that of an 
average summer’s.day at the earth’s surface, about 80 
degrees Fahrenheit. 

‘‘Best agreement between the radio facts and the 
theoretical caleulations is found,’’ Dr. Hulburt reports, 
‘if the temperatures of these levels is taken to be rather 
warm, above 300 degrees Kelvin.’’ A degree Kelvin is 
the unit on the absolute temperature scale. A figure of 
300 degrees Kelvin corresponds to 80.6 degrees Fahren- 
heit. 

Dr, Hulburt’s preliminary report was prepared from 
data forwarded to him by investigators working at the 
Department of Terrestrial Magnetism of the Carnegie 
institution and the National Bureau of Standards, both 
of Washington. Observations were obtained in such 
widely scattered places as Watheroo, Western Australia; 
Huaneayo, Peru; Washington; Fairbanks, Alaska; and 
in New England and Nova Scotia during the solar eclipse. 

Taking advantage of the reflection of radio signals 
from the ionized layers scientists have further investi- 
gated the characteristics of the layer known as F2. This 
ayer of the ionosphere begins about 145 miles above 
alevel and continues up to 220 miles. Layer F2 is 
above the layers E and Fl whose temperature varies 
Within 86 degrees Fahrenheit no matter what the time 
of day or season. 

Radio studies of the ionization in the F2 regions for 
lifferent times of day, Dr. Hulburt indicates, fit in with 
the belief that great waves of ionized atmosphere move 
bout in this region. As the ionized air spreads out from 
‘point directly below the sun in all directions, part of 
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it moves with the rotation of the earth and part against 
the rotation. Eastward the ionized wave moves with 
the earth and should be like the case for water waves— 
of a smooth form, perhaps like ground swells. The part 
of the wave going westward moves against the earth’s 
rotation and, Dr. Hulbert postulates, ‘‘is checked and 
is caused to whitecap, as in a tide rip.’’ That is, the 
top spills over the bottom of the wave. 

Observations made on the magnetic equator substan- 
tiate this view and record a greatly disturbed and er- 
ratic layer of ionization in the morning hours with a 
maximum at 10 4. M. A minimum occurs at noon and 
then there is a smoother, less disturbed ionization in the 
afternoon with a broad maximum at from 6 to 8 P. M. 


NEW REFINING PROCESS FOR 
LUBRICATING OIL 


A NEW method of oil production which is claimed to 
make it possible to obtain standard, even quality oil 
from many types of crude petroleum, either high or low 
grade, was demonstrated by engineers of the Socony- 
Vacuum Oil Company on October 31 at their new re- 
fineries at Paulsboro, N. J. 

At a private showing of the new plant for automotive 
engineers and scientists from New York, Philadelphia 
and Washington it was demonstrated that the new 
process is based on physical happening rather than the 
older chemical method of using sulphuric acid. Impuri- 
ties in the crude petroleum are separated from the de- 
sired products as one would separate sand from sugar 
in a mixture. Water poured on the sand and sugar 
would dissolve out the sugar leaving behind the sand. 

In the new oil refining process solvents act in some- 
what the same way. One type of solvent acts by ex- 
cluding from the oil those substances which tend to form 
carbon in the gasoline engine. Another type of solvent 
has comparatively little effect on the carbonizing char- 
acteristics of the oil, but is effective in removing those 
substances which break down at high temperatures de- 
veloped within gasoline engines. 

Engineers of the company maintain that hundreds of 
thousands of miles of actual road tests show the oil 
made by the new method will last twenty-five per cent. 
longer than the best of present-day oils. Formation of 
carbon in the engine is likewise prevented together with 
the removal of fear of sticky valves and piston rings. 

The new method allows the often dangerous use of su!- 
phuric acid in oil refining to be completely eliminated. 
So rigid is the control of the solvent process that crude 
oils from cheap Texas types to the superior Pennsyl- 
vania oils can be used with equal success. When the 
quantity of solvents is ‘‘adjusted’’ to the particular 
crude oils available a standard high-grade product can 
be obtained. So mechanized is the plant that three 
engineers alone can control the production of 2,000 bar- 
rels of the new oil a day. 

Tests on the viscosity, or flowing qualities, of the new 
oil reveal that it flows more freely at far below freezing 
temperatures and yet keeps its body at the high tempera- 
tures encountered within the engine. 
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THE EFFECT OF DIFFERENT WAVE- 
LENGTHS OF LIGHT UPON THE 
GROWTH OF PLANTS 

WHEN plants in a window-box, or potato sprouts in a 
dark cellar bend toward the light as they grow, they are 
not responding equally to all the colors in that great 
mixture of lights we call white light. Toward red light 
they will not bend at all, while on the other hand there 
are certain wave-lengths in the blue region of the spec- 
trum, toward which they are especially sensitive. 

Recent researches at the Smithsonian Institution, re- 
ported before a Washington botanical audience by Dr. 
Earl 8. Johnson, have picked out very sharply the par- 
ticular wave-lengths that are most potent in stimulating 
plant bending. The most effective of all light wave- 
lengths is a very narrow band in the neighborhood of 
4.400 Angstrom units, which is in the blue part of the 
spectrum. From this point the effectiveness of light in 
producing bending falls off rapidly to a point near 4,600 
Angstrom units, which is still in the blue region. Then 
it rises again to a secondary peak at about 4,750 Ang- 
strom units, a slightly greenish blue, and then drops to 
an ‘‘almost-no-effect’’ point beyond 5,000 Angstroms, in 
the red. 

In earrying out his experiments, Dr. Johnson used 
plants themselves—young oat seedlings—as pointers. 
At one end of a long, darkened box was a standard lamp. 
At the opposite end was another lamp, with suitable 
filters to permit only light of the desired wave-lengths 
to pass through. The seedlings were placed between these 
lights, and permitted to ‘‘choose,’’ indicating the light 
having the greater effect by bending toward it. 

The standard lamp was moved back and forth, until 
one of the seedlings indicated ‘‘no choice,’’ showing 
that the two light sources were in balance. Then a 
sensitive light-measuring instrument was substituted for 
the seedling, to obtain the relative amounts of energy 
put forth by the two lights. In this way a sensitivity 
curve for the effectiveness of all parts of the spectrum 
was built up, based on the ‘‘choices’’ of many hundreds 
of seedlings—for any given seedling could be used for 
only one exposure. 

Full details of these experiments, with their back- 
ground of earlier researches by other workers, will be 
published at an early date by the Smithsonian Institution. 


ITEMS 

BALUCHITHERIUM, a giant rhinoceros and the largest 
land mammal that has been discovered thus far, is being 
assembled for exhibition at the American Museum of 
Natural History. Professor W. K. Gregory and Dr. 
Walter Granger, of the museum, in a report to the 
American Society of Mammalogists, described their work 
on the restoration of this great creature of more than 
30,000,000 years ago, which stood over thirteen feet high 
at the shoulder. Parts of over twenty-five individuals, 
collected on the museum expedition to Mongolia, are 
being sorted and pieced together to make a restoration 
that will look very different from the only other in ex- 
istence which is in a Russian museum in Leningrad. 


A NEW process which makes possible durable photo- 


_ graphs on metallic plates of aluminum and its alloys ha, 
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been culminated by the firm of Simens and Halske 4g 
in Berlin. For many years it has been known that 
aluminum and its alloys would attain oxide films whic) 
would absorb with avidity solutions of pigments and thus 
attain brilliant color effects. The new method takes aq. 
vantage of the porosity of such oxide films by having then 
absorb light sensitive substances instead of pigments. hp 
aluminum sheets are dipped suctessively in solutions of 
aluminum chloride and silver nitrate and dried after eac) 
immersion. Other silver salts, iron salts and diazo bodies 
can also be used to make the metal plate light sensitive. 
Finished photographs made on metallic films are char. 
acterized by great durability because the film of oxide 
protects the underlying aluminum from chemical and me- 
chanical influences. Such photographs, therefore, wi] 
resist the effects of light, water and weather. 


‘*ProtiuM OxipE,’’ purest water yet prepared, prac. 
tically free from ‘‘deuterium oxide’’ which contains the 
double-weight hydrogen variety, is lighter than the com. 
mon drinking water by about 12 parts per million. Ordi- 
nary water contains about one part in 9,000 of heavy 
water, according to the investigators who carried out the 
extensive purification in connection with the work here 
described. E. H. and Professor C. K. Ingold, at Uni. 
versity College, London, and H. Whitaker and Professor 
R. Whytlaw-Gray, at the University of Leeds, purified 
London and Leeds tap water by fractional distillation, 
electrolysis and decomposition with metals, until it con- TI 
tained at the most a few units per cent. of the original 
heavy water. 


X-RAY motion pictures have dispelled a recent scare of 
thymus deaths among new-born infants, according to a§ 
report by Dr. Robert F. James, research physician of the 
Westinghouse Electric Company, on October 30, to the 
Society of Motion Picture Engineers meeting in New K 
York. ‘‘X-ray photographs,’’ Dr. James states, ‘‘dis- 


closed a large shadow in the vicinity of the thymus, 4 M 
ductless gland in the upper section of the chest. But D 
none of these infants showed typical symptoms of the N. 
disease and subsequent x-ray pictures failed to show 
the shadow. The attending physicians who observed the M 
shadow concluded that the penetrating x-radiation used] JA 
in making the photographs checked the thymus enlarge | 
ment. When continuous x-ray motion pictures were made, ' 
however, the shadow taken to be an enlarged thymus Was Gr 
found to be merely the shadow of the infant heart, com Jo. 
ing and going with the pulse.’’ Wc 
Hatr a billion years ago, a series of ripples playe Hr 
over the shallow water at the beach-edge of a lake, ™ f 
what is now the state of Arizona. One of the ripple e 
marks left by the water in the soft sand that day ha Wa 
just been identified as such, hardened into rock throug! } 
long burial and pressure. The discovery of this wel Bar 
preserved water ripple mark in the Archean sediment u 
of the Grand Canyon, a section of the world’s oldes Hor 
sedimentary rocks, has been announced by Drs. J. # g 


Maxson and Ian Campbell, of the California Institut 
of Technology. It has the distinction of being the oldes 
recorded fossil of its type in North America. 
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The Journal of 
Nutrition 
Published monthly by The Wistar In- 
stitute of Anatomy and Biology begin- 


ning with No. 1 of Vol. 7, issued on 
January 10, 1934. | 


This journal will continue its same 
high scientific standard under the edi- 
torial management of an internationally 
known group of biochemists and nutri- 
tion experts. 


The Journal of Nutrition is the offi- 
cial organ of the American Institute of 
Nutrition. 


Two volumes of 600 pages each will 
be published during a year. Price per 
volume $5.00 domestic, $5.50 foreign. 


Address subscriptions to 


The Wistar Institute of Anatomy and Biology 


Philadelphia, Pa. 


NEW TEXTS 


Kupo—Handbook of Protozoology..$5.50 
MaTHESON—Medical Entomology..... 5.00 


DoaNnE—Common Pests 4.00 
NrEDHAM—Elementary Lessons on 
Inseo@t 2.00 


MetcaLF—Introduction to Zoology 3.50 
JAEGER—Dictionary of Greek and 
Latin Combining Forms Used in 


Zoology ai 1.00 
GRINKER—NeUrology. 8.50 
Jounson—Child Psychology ............ 4.00 


Worcester—Hygiene for Freshmen 1.50 
Hircucockx—Physical Chemistry 
for Students of Biology and Medi- 


cine 2.75 
Waconer & Custer—Handbook of 
Experimental Pathology ................. 4.00 
Dairy Prod- 
ucts 4.00 
4 | Horwoop—Sanitation of Water 
«Supplies 3.00 


CHARLES C THOMAS 
Springfield, Ilinois 


The School of Medicine 


Western Reserve 
University 


Cleveland, Ohio 


Competitive Selection of Students 


based upon evidence of scholastic ability 
and estimates of the desirability of the 
applicant as a member of the Schvol and 
as a future physician. The Aptitude 
Test of the Association of American 
Medical Colleges is required unless ex- 
cused by special action. 


Application should be made before March first. 
Catalogue will be mailed on request 


Torald Sollmann, Dean. 


New 1934 Edition 
WESTON-LEVINE VITAMIN CHART 


This chart, 11x17 inches, lists vitamins individu- 
ally, giving names, formulas, properties, physiologi- 
cal functions, results of deficiency, and food sources. 
The prefix discusses vitamins generally. including 
definitions of accepted units, and a short list of most 
recent references is appended. 

The former edition has been widely employed as an 
aid by school and college teachers, physicians, nurses, 
and welfare workers. 

Prices postpaid, cash with order or institutional 


requisition :— Single copy ...... ten cents 
20 copies for ......... $ 1.50 
50 copies for ......... 3.00 
100 copies for ......... 5.00 
1,000 copies for ......... 25.00 
Address :— 


South Carolina Food Research Commission, Medi- 
cal College of State of S..C., Charleston, 8. C. 


DO YOU OWN A BALANCE? 
SARTORIUS BALANCE DESICCATOR 


Replaces CaCl, & H,SO,, injuri- 
ous to delicate parts — Absorbs 
23% its weight in water—easily 


regenerated by heating — price 
$2.25—Order from 


Pfaltz & Bauer, Inc. 
300 Pearl St., N. Y. C., Dept. S119 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


GENES AND CHROMOSOMES 
(Copyright, 1934, by Science Service) 

GENES, the tantalizingly elusive minute units that con- 
tro] our inheritance of such things as hair color and the 
shape of our noses, have been tracked down almost to 
their final lair by a scientific team consisting of an 
American, Professor H. J. Muller, of the University of 
Texas, and a Russian, Dr. A. A. Prokofyeva, of the 
Soviet Academy of Sciences’ Institute of Genetics. 

Professor Muller, on leave of absence, has been, during 
the past year, a research guest of the academy at Lenin- 
grad. The results which he and his colleague have at- 
tained to date were reported before the first meeting of 
the academy held at its new headquarters in Moscow. 

Professor Muller and Dr. Prokofyeva have dealt with 
chromosomes, the minute sausage-shaped bits of living 
substances within the cell nucleus or center. These 
chromosomes have been regarded for many years as the 
abode of the genes although the exact distribution of the 
genes within them has never been accurately determined. 

Now one of the outstanding results of the Muller- 
Prokofyeva research has been to trace known gene 
groups to definite locations within the chromosomes. 
They have made a much more exact map of their places 
of residence than has hitherto been possible. They have 
traced home to individual chromomeres the particular 
genes they singled out for study. Chromomeres are sub- 
divisions of a chromosome only about one hundredth 
the size of the larger bodies. 

The smallest bit of chromosome stuff with which Dr. 
Prokofyeva has worked had a diameter about equal to 
the shortest wave-length of visible light, which is sixteen 
millionths of an inch. Yet in or on that tiny particle 
there was room for several genes. 

The two investigators hope that before long, they may 
be able to break off chromosome particles so small that 
they can contain only one gene apiecé, and thus obtain 
a definite measure of the size of the individual gene. 

The new attack on the secret of the chromosomes was 
made possible by two previous developments. First, by 
a method of inducing mutations or evolutionary changes 
in organisms through bombardment with x-rays, de- 
veloped by Professor Muller some years ago. Second, by 
a new technique in staining chromosomes and mapping 
the gene locations on them, which was announced for the 
first time in December, 1933, by Professor Muller’s col- 
league at the University of Texas, Professor T. S. 
Painter. 

By bombarding the chromosomes with x-rays, and then 
studying the breaks and shifts in their minute structure 
thus eaused, Dr. Prokofyeva was able to make a map 
showing where gene changes. should be expected. At the 
same time, Professor Muller prepared another map, on 
a purely genetic basis, showing the locations of the gene 
changes. When the two maps were compared, they were 
found to correspond exactly, constituting a very nice 
ease of mutual scientific support. 


Sometimes the x-ray bombardment resulted in the dis. 
lodgment of a bit of chromosome carrying a few genes, 
which found its way to an entirely new place on th 
line-up and worked its way in, like a bird chased off , 
telegraph wire by a small boy’s stone wedging itself 
into another roosting place without dislodging any of the 
crowded birds already there. Such newly-located chromo. 
some fragments carry their genes into places where the 
interaction between the transferred genes and those i. 
ready in place produce marked changes or mutations jn 
the appearance of the resulting organism. The effect 
of a gene or gene-group thus appears to depend at least 
partly on is interaction with its neighbors, and not alto. 
gether on intrinsically possessed powers of its own. This 
‘*position effect’’ is a discovery that may be of very 
great importance. 

Another result pointed out by Professor Muller is that 
in some cases it is possible for certain genes to become 
totally removed from the chromosome material without 
such loss killing the individual. Such ‘‘ gene-deficient”’ 
individuals, however, do show abnormalities which may 
resemble the effects produced by mutations of the same 
genes. 

Further research by Professor Muller and Dr. Prokof. 
yeva is being pushed ahead energetically and full publi. 
cation of the technical details of their work will even- 
tually be made in both Russian and English. 


SERUM FOR UNDULANT FEVER 


TWENTY undulant fever patients quickly restored to 
health and normal activity by the use of a new serum 
constitute a record reported by a group of Cincinnati 
investigators to the American Society of Tropical Medi 
cine meeting at San Antonio on Nevember 14. 

The serum was produced from goats after inoculating 
them with chemically treated suspensions of the orgau 
isms or ‘‘germs’’ that cause the disease. Drs. W. 3 
Wherry, A. E. O’Neil and Lee Foshay, of the Universit] 
of Cincinnati College of Medicine and the Cincinnal 
General Hospital, are the group responsible for thi 
advance in the fight against undulant fever. 

The disease is a serious, long-drawn-out affair whic 
may end fatally. It is caused by an organism kno 
by various names, Bacteriwm melitensis being a corrt 
technical title. Neuralgie pains, swelling of the joint 
recurring attacks of fever, weakness and anemia ® 
unpleasant features, and particularly unfortunate for a 
sufferer is the tendency for the disease to become chron 
with frequent relapses and slow recovery. 

“Goats, cows and pigs suffer from the disease, and it 
from these animals, particularly from unpasteurized mit 
of the first two, that man contracts undulant fever. ™ 
relation between the animal disease and the human dg 
ease and the value of pasteurization of milk as 4 P" 
ventive measure were established by Alice Evans, of 4 
U. 8. Public Health Service. In the course of hes 
search she herself suffered a severe attack of the dist’ 
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Treatment of undulant fever has remained unsatis- 
factory until the development of the anti-serum. So far 
the serum has been given to only twenty-six patients. 
But the results, according to Dr. Foshay, in over two 
thirds of the eases have been ‘‘extremely gratifying’’ 
| ond the lack of success in six cases was partly due, he 
believes, to the fact that in the first cases the serum 
ysed was not strong enough or not given in large enough 
doses or given too late in the course of the disease. To 
be successful, it is important that the serum be given 
before the end of the fourth month of the illness. Delay 
in starting anti-serum treatment was responsible for 
some of the failures. 

In the twenty patients who were benefitted by the 
grum, the fever stage was reduced from the usual weeks- 
lng period to an average of only nine days. Other 
symptoms disappeared within from one to six weeks, 
with an average of fifteen days. The patients were able 
to resume their customary activities in from eight days 
to two months, with an average of three weeks. They 
have been free from relapse for periods ranging from 
four months to twenty-nine months, or over two years. 
The success with this serum has encouraged the scientists 
to try to produce from the horse a more powerful and 
reliable anti-serum. 


BALLOONS TO STUDY HIGHER ATMOS- 
PHERE DURING STORM 

STRATOSPHERE-SEEKING balloons, going up to study 
atmospheric conditions 15 miles above the earth, will 
court stormy weather instead of avoiding it, when the 
second mass flight launched by the Massachusetts Insti- 
tute of Technology takes off from Lambert Field airport 
at St. Louis, Mo., in the near future. They will wait for 
word of an approaching storm area, and then hop off. 

It is expected that every balloon in the flight will be 
wrecked; indeed it is even arranged that they shall burst. 
But there will be no human casualties. The 35 big gas 

Ma ubbles in rubber will all be pilotless. They will carry 
Siuly feather-weight meteorographs, which are instru- 
nents that automatically record temperature, humidity 
and air pressure. 

When released, the balloons will not be fully inflated, 
allow for expansion as they mount toward the 15-mile 
iltitude they are designed to attain. Finally, when the 
thin rubber ean stretch no farther, the balloons will burst. 
the meteorographs will then float downward on para- 
thites, and the slight shock of their landing will be 
itken by the light cages of split bamboo in which they 
are enclosed. 

Attached to each meteorograph is a label announcing 
‘reward for its return to Professor C.-G. A. Rossby, of 
he Massachusetts Institute of Technology. Professor 
bissby states that of the 38 meteorographs sent aloft on 
Me first mass flight last February, all but two were safely 
turned, their valuable records intact. 

The mid-continental launehing point at St. Louis was 
Posen, rather than the campus of the institute itself, 
‘ause of the general drift of the atmosphere from 
Mrthwest to southeast, it is explained. Balloons launched 
F St. Louis last winter fell in southern Illinois; if 
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launched at Boston the chances are they would have fallen 
at sea and been lost. 


DAILY VARIATION IN COSMIC RAYS 


By Science Service 


Resuuts of three years of research at the University 
of Innsbruck show that there is a daily, regular variation 
in the intensity of the cosmic rays striking the earth. 
Over 18,000 measurements have been made. The effect 
has been suspected but never proved conclusively. Dr. 
Victor F. Hess, working with Drs. R. Steinmaurer and 
H. Graziadei, of the university, will shortly announce to 
the Vienna Academy of Science that measurements in 
their cosmic ray meters indicate a daily fluctuation in 
intensity. The maximum occurs at midday, the minimum 
between 9 P. M. to 3 a. M. at night. The cosmic ray 
station at Innsbruck has been taking cosmie ray measure- 
ments continuously since September 1, 1931. Some of 
the apparatus has never stopped during that time. The 
station is high in the Tyrol Mountains at an altitude of 
2,300 meters above sea-level, or well over 7,600 feet. The 
research program is part of the present world-wide plan 
to study cosmic rays. 

That cosmic rays varied in intensity throughout a 
single day has been suspected by scientists but never 
before proved. Reporting in a preliminary announce- 
ment to the German scientific journal Forschungen und 
Fortschritte, Dr. Hess states: ‘‘It is not to be wondered 
at that for a shorter series of cosmic ray measurements 
at lower altitudes the daily change was not noted.’’ 

While avoiding a dogmatic assertion that the sun af- 
fects cosmic ray intensity, Dr. Hess suggests it would not 
be surprising if the changes in the magnetic and electric 
fields surrounding the earth—changing as they do from 
day time to night—might alter the part of cosmic rays 
which is now known to consist of electrical particles. 


HEAT-ABSORBING GLASS 


ScieNcE has now produced glass which removes most 
of the heat rays in sunlight, yet passes almost all the 
visible part of the solar spectrum. Wide usefulness for 
the development is seen in skylights and windows in in- 
dustrial plants of the south during the hottest months 
of the summer. In addition the new heat-absorbing glass 
is hailed in the field of air conditioning for in this case 
it keeps the ‘‘cold’’ in, by keeping warmth out. 

How the new type glass absorbs heat rays, and how 

much, was described before the Optical Society of Amer- 
ica at its nineteenth annual meeting at the National 
Bureau of Standards, Washington, D. C. Dr. Roger S. 
Estey, physicist of the Electrical Testing Laboratories, 
New York City, described the characteristics of the new 
glass. 
Solar energy as it seeps through the atmosphere of the 
earth, Dr. Estey explained, has only about one third of 
its rays in the visible region of the spectrum. A total 
of 66 per cent. of sunlight consists of an invisible ultra- 
violet light on one side and the unseen infra-red, or heat, 
rays on the other. The heat-absorbing glass cuts down, 
markedly, the heat ray portion of the spectrum. 
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Small amounts of iron in the glass act as the ‘‘heat 
catchers.’’ Some types of glass will stop and absorb 52 
per cent. of the heat rays. Eight per cent. of the sun- 
light is reflected off the front surface of such glass. The 
remainder consists of the visible rays. While heat ab- 
sorbed in the glass must be re-radiated, much of it can 
be carried away by the proper design of ventilation 
around the window or skylight. What remains after this 
process is radiated, half to the outside, and half inside. 
The part coming into the room is spread out in all direc- 
tions. A person sitting in a beam of sunlight in the 
room feels little, if any, heating from the beam because 
his body subtends such a small angle compared with the 
solid angle of the room. 

The development of the commercial use of heat-absorb- 
ing glass, according to Dr. Estey, came about because of 
research on heat-absorbing glass filters in motion picture 
projection machines, and because of the need for im- 
proving the shatter-proof windows in automobiles. 

Shatter-proof windows are laminated glass ‘‘sand- 
wiches’’ made of a layer of celluloid cemented between 
two layers of glass. Until recently sunlight turned the 
celluloid yellowish in color. In a study of how te pre- 
vent this phenomenon it was found the rays of sunlight 
had to be absorbed more strongly. When the problem 
was solved it was found a heat-absorbing glass had been 


developed. 


‘REPTILES OF THE SOUTHWEST TWO HUN- 


DRED MILLION YEARS AGO 


REPTILES as big as St. Bernard dogs were plentiful 
along stream banks and swamp lands of the Southwest 
some 200,000,000 years ago. These animals probably 
bore some resemblance to the large lizards of to-day, 
but were more sluggish in movement. They were stockily 
built, with short legs and broad, flat feet. There were 
also smaller reptiles, some no bigger than a mouse. 

This picture of the distant past is drawn by Dr. C. L. 
Camp, director of the museum of paleontology at the 
University of California, who has returned from New 
Mexico, where he and his assistants discovered large fos- 
sil deposits in a region about 75 miles from Santa Fé, 
in the Chama River country. 

In a preliminary survey of these fossil beds some time 
ago, Dr. Camp found pockets in them which revealed new 


material. These pockets, he says, probably represent 


. pools of water in which bones were deposited im clay. 


On the trip this summer, H. T. Anderson, member of 
Dr. Camp’s party, found a pocket of this nature, which 
was about seventy feet long and thirty feet wide, con- 
taining fossils of animals that had lived there during 
the Permian geologic period, a long era of world-wide 
‘‘hard times’’ that followed on the heels of the Coal 
Age, which represented an era of geological ‘‘pros- 
perity.’’ 

It was here that Dr. Camp uncovered a large quantity 
of bones of primitive reptiles. One of the skulls found 


was of a reptile about the size of a small dog. Its teeth 
were cylindrical in shape, about 14 inches long, and 


located at the front of the snont. 
Some of the other smaller animals had button-like 
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teeth on the roof of their mouths; others had shor 
chisel-like teeth; still another form had 24 long needle. 
like teeth in a jaw only two inches in length. 

The most valuable of these specimens were ‘‘blogkeg | 
up’’ in plaster of Paris. Some of these blocks weighs 
about 400 pounds. They had to be carried in a Sling 
fashioned between two poles for a distance of half , 
mile to the waiting trucks. About 3,000 pounds of mate. 
rial was packed out in this manrer, These specimens ar 
now in the keeping of the University of California’, 
museum of paleontology. 


ITEMS 


REINMUTH’s comet of 1928, first seen by Professor kK. 
Reinmuth, of Heidelberg Observatory, on February 29 @ 
1928, has been rediscovered by Dr. H, M. Jeffers, of Lick 
Observatory. This is the report of Dr. Harlow Shapley, 
director of Harvard College Observatory, which is the 
coordinating center for astronomical data. Between one 
and two o’clock Pacific Standard Time in the morning of 
November 5, Dr. Jeffers first caught sight of the diffuse, 
faintly glowing object north of the constellation of Orion, 
which at this hour is slightly southwest of the zenith 
overhead. Powerful instruments are needed to detect tha 
faint object of the sixteenth magnitude of brightness. 


ASTRONOMERS are now observing the little planed 
Hidalgo, which has come into view again through large 
telescopes after being invisible since 1925, the year fol 
lowing its discovery. Hidalgo is of interest because i 
looks like an asteroid, but moves like a comet. It i 
inclined to the ecliptic, the path of the sun through th 
sky, by so:.e 37 degrees, more than that of any othe 
asteroid, an amount which is not unusual for a come 
Hidalgo was rediscovered in August by W. R. Boyd, o 
the Harvard Observatory, and was recently picked up 3 
the Simeis Observatory in Russia by Professor G. Nev, 
min. It is moving through the constellation of Pisce 
high in the southwestern sky in the late evenings. : 
it is of the twelfth magnitude, it can be seen ol 
through powerful telescopes. 


Fossits of fern-like plants of very simple structu 
with a great deal of branching stem but with nothis 
that can be surely identified as leaves, have been foul 
in a deposit of Lower Ordovician limestone at Beartoo 
Butte, Wyo., by Dr. Erling Dorf, of Princeton Univé 
sity. Together with other similar fossils found in a ¥ 
few scattered places over the earth, they belong to! 
oidest known groups of land plants, knewn to botat! 
as the order Psilophytales. The limestone mass in whi 
they occurred in the Beartooth Butte formation “ 
tained evidences of having been formed where a bro 
mouthed river met the sea. The fossils, which when ™ 
were living plants probably grew as a fringe of veg 
tion along the marshy shores, were intermingled ' 
armor-plates from the skin of the primitive fishes of 4 
remote time. Dr. Dorf collected the fossils with the 
sistance of a field party supported by the William Bet 
man Scott Research Fund of Princeton University. 4 
technical description of the five species discovered } 
been published in The Botanical Gazette. 
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MARTENS PHOTOMETER 


The recently modified form of this Photometer gives an in- 
strument exceptionally compact and convenient in use by itself 
or in conjunction with accessories as a Spectrophotometer. 


The advantage of the original optical system is retained by 
cementing the Wollaston cube, biprism and lenses together. 
The Glan-Thompson analyzing nicol is compensated to eliminate astig- 
matism. The 4” circle is divided in white lines on a black oxidized sur- 
face and graduated from 0 to 360°. Vernier readings can be taken to 
1°. The cirele is rotated by means of a large knurled head. For mea- 
surements of pereentage of partial polarization, an extra diaphragm is 
supplied. The entire instrument can also be rotated in its mount and 
the azimuth of the plane of polarization read on another circle at the 
back of the instrument. 


As furnished, this instrument can be used for the study of polariza- 
tion of light sources, comparison of white light sources, reflecting power 
of white materials or of colored materials under monochromatic illumina- 
tion, and absorption of filters. Accessory equipment is also available for 
colorimetry, turbidity and nepholometry; Spectrophotometry of dyes, 
papers, fabries, paints and pigments, and opacity. 


Write for our descriptive material of this and 
the other instruments of our photometric line. 


GAERTNER 


THE GAERTNER SCIENTIFIC CORP. 
1204 Wrightwood Avenue Chicago, U.S.A. 


NEW YOUDEN 
QUINHYDRONE 
pH APPARATUS 


Here’s welcome news for 
the smaller laboratory. 
This new low priced appa- 
ratus opens up a fruitful 
field of research not hith- 
erto available except to 
these who could invest 
several hundred dollars. 
This compact instrument 
has all the features of con- 
venience and reliability of 
the larger units. 


Box 22x12x7.5 cm. 
Accuracy 0.1 pH 
Write for full information 


on this and other 
pH apparatus 


win W. M. WELCH SCIENTIFIC COMPANY 
in tything in apparatus for 1517 Sedgwick St. Established 1880 CHICAGO, ILL., U.S. A. 


the modern laboratory. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


COSMIC RAYS AND THE ORIGIN OF 
THE ELEMENTS 
PENETRATING cosmic rays striking the earth for eons 
of time may have caused the formation of the varied 
elements, found in the top few miles of crust, from the 
supposed iron and nickel core. This is the suggestion of 
Professor Gilbert N. Lewis, professor of chemistry at 


the University of California. 


Professor Lewis’ theory, entitled ‘‘The Genesis of the 
Elements,’’? appears in the Physical Review. Professor 
Lewis is world-famous among chemists for his researches, 
among them the development, with Dr. Irving Langmuir, 
of the so-called Lewis-Langmuir atomic theory. 

In summarizing his hypothesis, Professor Lewis writes: 
‘‘The hypothesis is suggested that a great part of the 
matter in the universe is composed chiefly of iron and 
nickel, like the metallic meteors, and that such material 
which is thermodynamically stable with respect to all 
spontaneous transmutations, except at extremely high 
temperatures, is superficially attacked by cosmic radia- 
tion to produce the material represented by the earth’s 
crust and by the stony meteors.’’ 

The metallic meteors consist of more than 99 per 
cent. iron and nickel, while the stony meteors are much 
less dense and are more like the rock of the earth’s crust. 
‘“Tt occurred to me,’’ continues Professor Lewis, ‘‘ that 
if the crust of the earth, and especially if the stony 
meteors, are representative of the material produced by 
the disintegration of the primal substance of the metallic 
meteors, then there should be discernible some immediate 
genetic relationship between the abundance of the main 
atomic species of the stony meteors and of the metallic 
meteors.’’ Professor Lewis has found striking agree- 
ment in his search for such relationships. 

The analysis of metallic, iron meteors reveals that 
over 99 per cent. of the mass present consists of two 
isotopes or iron and two isotopes of nickel. If cosmic 
rays had energies sufficient to split these iron and nickel 
atoms in half, two atoms of silicon would be formed for 
every atom of the twice-as-heavy iron and nickel atoms. 
Next to oxygen, silicon is the most prevalent element 
found in the earth’s crust, and comprises more than a 
fourth of the mass of the crust. In turn, the various 
isotopes of silicon might be disintegrated by cosmic rays 
to form magnesium and helium. Magnesium occurs 
widely, in combination, throughout the earth’s crust in 
great abundance. Counting three isotopes each of 
silicon and magnesium and aluminum and sodium which, 
conceivably, could be formed in the two steps outlined, 
eight of the eleven most prevalent constituents of stony 
meteors are accounted for. 

Concluding his report, Professor Lewis states ‘‘It has 
been my purpose, not to erect any complete cosmological 
theory which would state the origin of the disintegrating 
rays, or where or when the material represented by the 
metallic meteors has been converted into the material 
represented by the stony meteors, but rather to present 


the very strong evidence for a genetic relationship be- 
tween these two kinds of material, and to consider the 
various processes by which the genesis may have . 
eurred.’’ 


CAUSE OF THE STRATOSPHERE BALLOON 
FAILURE 


BECAUSE the giant stratosphere balloon, Explorer, oy 
its ill-fated flight in July had the lower part of its 
rubber-sticky fabric tucked up inside the balloon, great 
tears occurred which brought a precipitate ending to the 
flight. 

This is the finding of a scientific inquiry.as to the 
cause of the accident made by a board of review con- 
sisting of Dr. L. J. Briggs, chairman, National Bureau 
of Standards; Dr. John O. La Gorce, National Geo- 
graphic Society; Brigadier-General O. Westover, U, §. 
Army Air Service; Dr. W. F. G. Swann, Bartol Research 
Foundation, and Dr. L. B. Tuckerman, National Bureau 
of Standards, as reported by Dr. Briggs and Dr. 
Tuckerman. 

To avoid difficulty in inflation and launching, great 
folds of fabric that would not be expanded by gas until 
the balloon had risen about 60,000 feet in its 75,000-foot 
projected climb were accordian folded inside with the 
idea that as the bag increased in size in the rarefied 
atmosphere it would come loose neatly. But the designers 
did not realize that the new way of folding would not 
allow the adherent rubber-coated fabrie to peel loose, as 
happens with the usual method of folding. The inside 
layers became taut first, setting up shearing stresses that 
broke the fabric. So at 60,000 feet, the tears began and 
forced a descent. 

An explosion of the lifting hydrogen gas mixed with 
air oxygen admitted by the torn balloon was the final 
act in the disaster and caused the disintegration of the 
balloon. The three Army officers scrambling for para 
chute jumps from the gondola below heard no explosion. 
Set off by a spark of static electricity, the explosion took 
from 5 to 6 seconds, Dr. Tuckerman estimated, and its 
low rumble was masked by the sound of the motor of a2 
airplane flying nearby. This explosion disintegrated the 
upper portion of the balloon and allowed the remains ‘0 
fall freely 3,000 feet to the earth. 


Drs. Briggs and Tuckerman are suré that the caus 


of the ripping can be eliminated if future stratospher 
balloons are built for another trial under the auspices 
of the National Geographic Society and the U. S. Amy. 
The lower portion of the balloon, for instance, might be 
folded outside instead of inside, as in older balloon prac 
tise, and the difficulties in inflating and launching ov 
come by a different method of handling. 


FERTILIZING AND SOIL EROSION 
Ferriiizine and liming soil pays not only in increase! 
crop yields but indirectly in decreased losses of top sol 
due to erosion. This point was stressed in an address at 
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the Iowa State College by R. E. Uhland, of the U. 8. 
goil Erosion Service, before a group of investigators 
assisting in the commemoration of the first modern lab- 
oratory in the natural sciences, established at the college 
sixty years ago by the late Professor Charles Edwin 
Bessey. 

Mr. Uhland told of experiments conducted under his 
jirection at a soil erosion station near Bethany, Mo. 
Here strips of sloping soil are planted in various crops, 
with and without fertilizer, and the losses in run-off 
water and eroded top soil are kept accurately checked. 
Unfertilized land under corn lost soil 300 times as fast 
as did the comparison strip tnder the much closer-grow- 
ing alfalfa, and had nine times more loss in run-off 
water. 

The use of fertilizer greatly increased the contrast 
between ‘‘elose’’ crops like alfalfa and grass and 
‘‘open,’’ vegetation-free soil. From areas cropped under 
q three-year rotation of corn, wheat, clover and timothy 
the loss of soil where neither fertilizer nor lime was used 
was at the rate of little less than 12 tons per acre, as 
compared with only 3.74 tons per acre, where lime and 
fertilizer was applied and the same rotation used. 

These results show that ‘‘lime and fertilizer applied 
once in the rotation may greatly reduce erosion,’’ ac- 
cording to Mr. Uhland. ‘‘This fact was very forcefully 
demonstrated in 1932 when land in corn following clover 
that had formerly been limed and fertilized at wheat 
seeding time lost soil at the rate of 9.8 tons per acre, 
as compared with a loss of 19.6 tons per acre from ad- 
joining land, which was not limed or fertilized, but 
which had the same cropping system. This same year 
land in corn, following corn, lost soil at the rate of 48.6 
tons per acre, which was more than five times the loss 
from fertilized land on which a good cropping system 
was followed. This indicates that there is a marked 
residual effect of both the preceding crop and fertilizer 
treatment. It shows also that there is a marked differ- 
ence in the soil loss from land in the same crop especially 
where the erop is poor.’’ 


AREA OF LOW MORTALITY IN THE CEN- 
TRAL AND NORTHWEST STATES 

THE healthiest regions of the country, judging by the 
amnual death rates for a three-year period, are three 
states in the Northwest and an area in the very middle 
of the United States which extends from Texas to the 
Canadian border. 

In North and South Dakota less than eight out of every 
thousand persons die each year, an exceptionally low 
leath rate. The rate for the country as a whole is ten 
per thousand, Next lowest death rates, between eight 
and nine per thousand, are found in Nebraska, Kansas, 
Oklahoma, Minnesota, Iowa and Wisconsin, and in the 
three states of the northwest corner, Washington, Oregon 
ind Idaho, These figures are for white persons including 
Mexicans, standardized to allow for variations in age 
listribution, and were analyzed by statisticians of the 
Metropolitan Life Insurance Company. They relate to 
the three-year period, 1929-31. 

The death rates have a curious geographic distribution, 
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the statisticians point out. Just as the lowest rates are 
found in adjoining areas, the highest rates are also found 
in adjoining states, Arizona and New Mexico, with the 
next highest in adjacent Colorado and Nevada. The first 
two states had rates of over 12 per thousand, the latter 
two between 11 and 12. 

The entire Eastern seaboard from Florida to New En- 
gland and including Massachusetts, Maine, West Vir- 
ginia and Tennessee, form another contiguous area hav- 
ing the same range of mortality, all falling between 10 
and 11 per thousand. Illinois and Louisiana belong in 
this group, but no states west of the Mississippi River 
have death ratés falling in this group. 

Following the death rates further on the map, the 
statisticians found that states having a range of between 
9 and 10 form two areas just to the east and west of 
the areas of lowest mortality. The eastern group is 
made up of Ohio, Michigan, Indiana, Kentucky, Mis- 
souri, Arkansas, Mississippi, and, jumping over the south- 
ern tip of Alabama, takes in Florida. The western group 
includes Montana, Wyoming, Utah and, skipping across 
Nevada, adds California. 

The low death rates in the Dakotas are explained by 
the statisticians as due to the favorable climate and 
relatively safe, comfortable life on farms and small 
towns which combine to keep people well in these states 
and adjacent areas. The large proportion of Mexicans 
and the influx of many persons suffering from tubercu- 
losis probably account in part for the high death rates in 
Arizona, New Mexico, Colorado and Nevada. 


ITEMS 


LEPROSY may be spread by healthy, unsuspected car- 
riers of the infection, as typhoid fever and diphtheria 


are occasionally spread. Evidence that this may be the. 


ease has been reported to the U. S. Public Health Ser- 
vice by one of its officers, Dr, N. E. Wayson, director 
of the Leprosy Investigation Station at Honolulu. Per- 
sons may be infected with the bacillus of leprosy and 
remain well for a long-time, if not indefinitely. A 
group of children of leprous parents were carefully ex- 
amined over a period of years. Minor but definite evi- 
dence that the disease was attacking them was found 
in the condition of their small blood vessels and certain 
nerves long before other signs of leprosy could be de- 
tected. Nerve changes suggestive of the disease may 
stop or the nerves may grow more nearly normal again 
without the development of other signs accepted as 
characteristic of the disease. 


Boron, familiar to most of us in its common compound 
borax, can cause spots that look as though they were 
caused by disease organisms, according to Dr. J. J. 
Christensen, pathologist of the University of Minnesota. 
Excess boron in the soil frequently brings them out. The 
boron spots resemble the common spot blotch disease of 
barley, making it difficult to diagnose the condition 
without careful laboratory examination. The spots may 
be artificially induced by adding either borax or boric 
acid to the soil in which the plants are growing. 
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Manual of the 
Southeastern Flora 


(ILLUSTRATED) 


Being Descriptions of the Seed-Plants growing 

naturally in North Carolina, South Carolina, 

Georgia, Florida, Alabama, Mississippi, Tennes- 
see and Eastern Louisiana 


By JOHN KUNKEL SMALL 


This Manual replaces the author’s Flora 
of the Southeastern United States, pub- 
lished in 1903 (second edition 1913), for 
the Southern States east of the Mississippi 
River. It embodies the results of con- 
tinued exploration and study, thus bring- 
ing up to date our knowledge of this floral 
region. 
There are xxii+ 1554 pages and over 
1500 illustrations, one illustration of a 


species of each genus. 


Price $10.50 Postpaid 


THE SCIENCE PRESS 
PRINTING CO. 


LANCASTER, PENNSYLVANIA 


GENERATION OF THE UNIVERSE 
And “Design For Living” 
ANALYSIS OF THE WORLD’S 

FUNDAMENTALS 
Price $1.50 Postpaid 
By PERCY A. CAMPBELL 
16208 Nelaview Rd., E. Cleveland, Ohio. 


AMMONIA VALVES 


3 


“Scale in Inches 


M Pipe to Ammonia tank 
- Accurate controls for small volumes. Compact and 
inexpensive instruments for experimental work with 
ammonia. 


Hoke Inc. 


Ask for folder SN 
122 Fifth Ave., New York City. 


THE SCIENCE PRESS PRINTING CO. 


PRINTERS OF 
SCIENTIFIC AND EDUCATIONAL JOURNALS, 
MONOGRAPHS AND BOOKS 
Correspondence Invited 
LANCASTER, PENNSYLVANIA 


An 
American-Made 


Giemsa Stain, 


using American dyes 
and American solvents 


Continued satisfied patronage en. 
courages us in our efforts in intro. 


after the original method described 


schrift, No. 31, p. 1026, 1905. 


tists with an efficient stain marketed 
at a price that is reasonable by virtue 
of neither excessive cost of custom 
duty fees nor high priced unfavorable 
foreign exchange: 


Fifty grams for $2.00. 


Gradwohl Laboratories 


St. Louis, Missouri 


3514 Lucas Avenue, 


HELLIGE 
ACID-PROOF CEMENTED 


GLASS VESSELS 


We offer a number of odd sizes of 
Hellige acid-proof cemented glass 
cells at considerably reduced prices. 
The cells are of first quality in every respect 
and, as sometimes one of these cells will 
answer for one of the regularly listed sizes, 
considerable saving can be made by this 
special offer. 


Write for our Special 
Offer No. S-234. 


ELLIGE 


179 EAST 87. STREET, NEW YORK,N.Y. U.S.A. 
Saentiric Instruments Lasonatory & Bactersorocicar 


Field Equipment for Engineers, 


Explorers, Hunters, Travelers 


Scientific Instruments, Packing Equipme"S 

Skis, Firearms, Clothing, Fiala Pat. Sleep- 

ing Bags, Optical Instruments, Astronomic 

Telescopes; Range Finders; Binoculars. | 

Paulin Altimeters. Write for Catalog “A 
FIALA OUTFITS 


47 Warren St., New York 


ducing our GIEMSA-STAIN made § 
by Giemsa in Deutsche med. Wochen. § 


We are supplying American scien. : 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


A NEW THEORY OF RELATIVITY 
(Copyright, 1934, by Science Service) 

A NEW mathematical theory of relativity, which may 
overthrow the world-famous theories of Professor Albert 
Einstein, has been presented before the United Provinces 
Academy of Sciences, India, by Sir Shah Sulaiman, chief 
justice of the High Court of Allahabad. The distin- 
guished Indian justice is'an Oxford-trained mathema- 
tician with a wide reputation in the field of relativistic 
mathematies. Investigators throughout the world are 
checking through the mathematics of Sir Shah’s report 
because it appears to be a sane borderline between clas- 
sical mechanics of Sir Isaac Newton and the newer con- 
cepts of Professor Einstein. 

The mathematical equations reduce to the equations of 
Newton as a first approximation and likewise to those of 
Einstein as a second approximation. Describing such a 
two-way working of the new theory Sir Shah reports, ‘‘If 
it can be shown that the ordinary principles of dynamics, 
when applied to moving bodies, themselves yield modi- 
fed forms of equations, which as a first approximation 
reduce themselves to Newton’s forms, and as a second 
approximation to Einstein’s forms, the Newtonian me- 
chanies would be restored to the eminent position it 
occupied before its dethronement by relativity, and there 
would no longer be an absolute necessity to accept the 
extraordinary hypotheses on which relativity is founded.’’ 

Sir Shah points out that from his new theory theoret- 
ical values derived from equations tally more exactly with 
observed values. The predicted deflection of starlight 
as it passes close_to the sun comes out to be 2.66 times 
that predicted by Newton’s laws and closer to observa- 
tions than Einstein’s prediction of twice the angle de- 
tived by Newton’s mechanics. 

The shift of the Fraunhofer lines in the sun’s spec- 
trum is predicted more closely by Sir Shah’s theory than 
by that of Professor Einstein. The shift comes out to 
half that predieted by relativity. 

Moreover, both velocities of recession and approach 
are permissible for nebulae so that the universe is stable 
and not necessarily exploding or expanding. 

Discussing the principles of Newton and those of 
Einstein, Sir Shah says: 

‘‘Newton assumed that gravitation had an instanta- 
heous effect, however distant the object might be. This 
implied that its velocity was infinite. He further assumed 
that the same law of gravitation applied between two 
bodies, whether they were at rest or in relative motion. 
Later observations showed that his law was inaccurate 
for moving bodies. 

‘Einstein has given a slightly more accurate law, 
but at the complete sacrifice of the principles of Newton. 
Relativity denies the absoluteness of space, time and 
s “otion, but ean hardly deny the absoluteness of angular 
notion or sudden change of motion. 

‘When a boy spins a top, does he give an absolute 
totational motion to the top or does he set the entire 


universe revolving round the top in the opposite direc- 
tion?’’ asks the Indian mathematician. Or again, when 
a motorist suddenly puts on his brakes, does he stop his 
ear or does he push the whole universe on a backward 
path? 

‘* Relativity makes the velocity of light absolute, and 
although it is a known finite velocity (300,000 kilometers 
a second), the properties of infinity are attributed to it; 
and no velocity, howsoever great, when added to it or 
subtracted from it, can ever make any difference. Rela- 
tivity makes time and mass depend on velocity, and yet 
it is immaterial whether the body is approaching or re- 
ceding from the observer. Max Born has pointed out, 
‘that by Relativity if A ard B are twin brothers, and 
B makes a journey, then B must be younger on his return 
than A. This is truly a strange deduction, which can, how- 
ever, be eliminated by no artificial quibbling. We must 
put up with this.’ Relativity makes space finite, and 
yet makes its finite limit incapable of being reached 
except in infinite time, by making time itself slow down 
with distance, and ultimately become stationary.’’ 


THE ECLIPSE OF THE BINARY STAR, 
ZETA AURIGAE 


ASTRONOMERS at Harvard College Observatory are 
bemoaning 3,000 wasted opportunities they have had 
in the last fifty years to learn the composition of the 
outer atmosphere in distant stars. 

The usefulness of double or binary stars, which eclipse 
one another at intervals just as the moon eclipses the sun, 
for revealing the make-up of stellar atmosphere has only 
recently been realized. Zeta Aurigae, a star of the fourth 
magnitude visible to the naked eye, is especially favor- 
able for such eclipse observations. In recent months it 
has been the most observed star in the sky, according to 
Dr. Harlow Shapley, director of the observatory. 

The irony of the matter and the wasted opportunity 
is that an examination of the vast number of star photo- 
graphs in the Harvard collection shows that 3,000 times 
in the last fifty years Zeta Aurigae has been photo- 
graphed. Among the 3,000 Zeta Aurigae ‘‘portraits’’ 
there must have occurred some that included the special 
eclipsing conditions. 

Zeta Aurigae has, as the two parts of its binary struc- 
ture, a large red star and a small blue one. Each has the 
same mass; hence the blue component must be many 
times as dense as the red one. A difference in density of 
25,000 times is not improbable. About once every 1,000 
days the red star blocks off the light from the blue one 
in Zeta Aurigae and creates an eclipse. At such times— 
just as in the case of the sun and the moon during a 
total solar eclipse—the intense light from the body of 
the blue star is cut off and the radiation in its outer 
chromosphere can be observed. Instead of the period 
of totality lasting for some few minutes, as in the case 
of the sun, it lasts an entire month for the blue star in 
Zeta Aurigae. 
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Zeta Aurigae has been the favorite for observation 
recently because last October was the month in which the 
totality of eclipse occurred. Unfortunately for astron- 
omy, the star was above the horizon only during the 
daylight hours in Europe, so that continental observers 
could not take adequate measurements. In the United 
States cloudy weather prevailed much of the time so that 
the results for the first ‘‘stellar eclipse’’ expedition was 
scanty. 

The next favorable eclipse of Zeta Aurigae will occur 
eight years hence. Two other eclipses will occur prior 
to that of 1942 but they will not be easily observable in 
present- astronomical observatories. One thing is sure, 
however. Astronomers will no longer neglect their op- 
portunities now that they realize what knowledge can 
be gained by close observation of the eclipsing binary, 
Zeta Aurigae. 


ONCHOCERCIASIS IN THE BELGIAN CONGO 

DEFINITE verification of the fact that the tropical 
fly-bite disease of onchocerciasis, causing blindness, is 
widely prevalent in the Belgian Congo, has been made 
by Dr. Richard P. Strong, of the Harvard Medical 
School, who has returned from a seven months’ study 
in the densely populated region of the Belgian Congo. 
The results of his investigation are regarded as an im- 
portant contribution to the knowledge of tropical medi- 
cine. 

The eye-afflicting form of this disease was previously 
known definitely to exist only in Guatemala and Mexico, 
while another form of the disease, not associated with 
blindness, had been known to be rampant in Africa. 

The expedition was under the auspices of the Harvard 
University department of tropical medicine and con- 
tinued investigations previously carried on by Dr. Strong 
in Guatemala, Liberia and the Belgian Congo on the 
control of the disease. 

In the party were Dr. Strong, one of the world’s noted 
authorities on tropical diseases; Dr. J. Hissette, Belgian 
oculist who had previously carried on research of this 
nature in the Congo; Dr. Joseph C. Bequaert, entomolo- 
gist; Dr. Jack H. Sandground, helminthologist; Henry E, 


.Mallinckrodt, laboratory assistant and photographer; R. 


Stuyvesant Pierrepont, Jr., zoological assistant, and 
Byron L. Bennett, technician. : 

Most of the clinical and pathological studies of the 
expedition were made in the most thickly populated see- 
tion of the Belgian Congo where there are no white 
men, no doctors and no hospitals. Tests were conducted 
on the hundreds of natives who came daily to the expe- 
dition’s station for treatment. 

About a third of the wild-flies, which are especially 
prevalent in the rainy season, were found to be infected 
with the disease, and are regarded as chief carriers of 
the malady. 

Investigations were also carried out to determine 
whether any of the wild game might serve as a reservoir 
or intermediate host for the parasite causing this disease, 
as is the case in sleeping sickness. 

Antelopes, wart hogs, buffaloes, hippopotamuses and 
eland were inspected in order to determine the occurrence 
of the infection in the animals. Parasites of the genus 
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Onchocerca were found in buffalo and in different 
varieties of antelope, roan, sable and eland, while jp 
Northern Rhodesia, domestic cattle were found to be ip. 
fected to a considerable extent. 

Pending completion of laboratory tests, tentative con. 
clusions seem to indicate that eland and domestic catte 
may act as intermediary hosts, while buffalo and some ap. 
telope do not. It seems probable, according to Dr. Strong, 
that the parasitic infection began in wild game and was 
transmitted by flies to the domestic cattle. Then the 
flies transmitted it to man, until it became established 
there, and now carry it from man to man. 

In 1931 and 1932, Dr. Strong conducted expeditions to 
Guatemala for studying the disease and made recom. 
mendations for its control among the native coffee plan- 
tation workers there. 

The public health situation in the Congo, Dr. Strong 
states, is in many respects entirely different from Guate- 
mala, and he doubts that it would be at all possible to 
eradicate the disease in Africa by employing the same 
methods which were so successful in the other country. 

A laboratory study of the pathological material and 
parasites found in the Congo is now being made at 
Harvard by Drs. Strong and Sandground and a study 
of the flies by Dr. Bequaert. 


PSYCHOLOGICAL APTITUDE TESTS 

PSYCHOLOGICAL tests now in use to measure a man’s 
fitness for a job are unsuitable, and new ones must be 
devised, according to Professor H. M. Johnson, of 
American University, Washington, D. C., speaking at 
Yale University. 

The prevailing tests are based on the assumption that 
the relative amounts of skill or aptitude possessed by 
different persons can be measured and the persons rated 
accordingly. Professor Johnson holds that a skill or 


aptitude can not be treated as an abstract quality exist- § 
ing in a vacuum; an aptitude can be measured only con- § 
eretely, only in so far as it helps to get a given job suc § 


cessfully done. 

Professor Johnson’s proposed new testing method 
would list the various things a hopeful candidate for each 
particular job would have to be able to do in one way 0 
another. It would then analyze each of these separate 
demands indicating the interchangeable skills that wil 
satisfy it. To each of these factors a specific test could 
then be applied. Failure in any essential factor would 
disqualify the candidate, rather than give him a score of 
two thirds or three fourths good enough, which is po 
sible under the present methods, 

A place where currently used testing methods fall 
down is in their assumption that a given aptitude has 1 
substitute—that some other skill can not be transferred, '? 
make good its lack. Thus, a present-day test for news 
paper correspondents might hold it necessary that they 
shall be able to read and write, and hold a blind ma! 
with crippled hands as quite disqualified. 

Yet that blind man, equipped with a knowledge of tl 
Morse code, might be able to listen to Congressional é¢ 
bates and send vivid accounts of them directly to » 
telegraph editor by tapping out his story on a telegraph 
key. Faced with a given job, but without the conve” 
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tional aptitudes for handling it, he could still qualify 
100 per cent. by transferring other aptitudes into the 
field. 


LONG-RANGE WEATHER FORECASTING 


PossIBLE use of ocean temperatures in conjunction 
with other factors, in forecasting air temperatures and 
precipitation along the Middle and Northern Atlantic 
seaboard, has been suggested by Dr. Charles F. Brooks, 
director of the Blue Hill Meteorological Observatory of 
Harvard University, and Ernest M. Harwood, of the 
Blue Hill research staff. 

‘Tt seems possible,’’ says Dr. Brooks, ‘‘ that the coastal 
waters may give indications of the air-temperatures of 
the following month along the Middle and North Atlantic 
seaboard, low sea-temperatures being followed by high 
air-temperatures, and vice versa. Furthermore, it seems 
likely that the precipitation stands in inverse relationship 
to the general sea-temperature of the preceding month.’’ 

The data studied covered a five-year period during 
which sea-temperatures were recorded on sea-water 
thermographs installed on commercial steamships in the 
Western Atlantic, chiefly those sailing between New York 
and Bermuda. The land temperature and precipitation 
recordings were made at Boston and Baltimore, Md. 

‘‘The sea should have both a direct and an indirect 
influence on the coastal weather. The direct one should 
simply make the coast warmer and moister when winds 
blow onshore off a sea warmer than usual, and vice 
versa.’?’ The indirect effect works through the changes 
in general atmospheric pressure-distribution favored by 
departures of sea-temperature. When the sea is above 
normal in temperature it will not only heat the air but 
also give it more vapor than usual. Such heated and 
humified air is lighter than the average and so the 
atmospherie pressure is lower. The lower pressure over 
the sea favors northerly land-winds, both cool and dry, 
om the coasts to the northwest. So a warm sea should 
favor subnormal temperature and precipitation, Dr. 
Brooks believes. 

Conversely, with the sea-temperature below normal the 
air would be denser, the pressure higher, and the wind 
consequently onshore from the south, bringing warmer 
and moister weather to the coasts. On the Atlantic sea- 
board, where the winds are prevailingly offshore, the 
direct influence must obviously be minor, therefore, the 
indirect should dominate. The sequences of departures 
if weather and sea-temperature do not show any striking 
0pposition, so we can not say that the problem of sea- 
‘onal weather-forecasting from ocean-temperatures is 
olved. On eloser examination, however, the expected in- 
verse relationship is found to predominate rather con- 
tistently. 


GROWTH PROCESSES AND METABOLISM 
OF BACTERIA 

Dr. HAROLD MESTRES, research associate in the De- 
partment of Public Health at Yale University, explained 
at the reeent Washington meeting of the American Op- 
lieal Society the working of a new densitometer for 
‘udying the size of bacteria by the amount of light a 
uxture of them in a solution will transmit. 
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With the instrument he has been able to show not only 
that the growth of bacteria is quite different from older 
conceptions obtained by counting the growth rate at in- 
tervals, but has been able to check the way in whieh 
bacteriophage control growth of organisms. In addition 
the instrument will reveal the rapidity with which ger- 
micidal solutions stop the growth of organisms. 

Dr. Mestres, in an interview, explained that the size 
and number of bacteria in a suspension in solution de- 
termines the amount of light which will pass through 
the containing vessel. The densitometer is a device which 
accurately measures the transmitted light with a photo- 
electric cell. 

Taking a solution containing small organisms, growth 
ean be traced, for as they grow larger and increase in 
number less light comes through the solution. Extinction 
of the light may even oceur. By measuring the trans- 
mitted light at intervals Dr. Mestres was able to show, 
what previous workers have suspected, that during the 
first hour or two of growth the bacteria grow rapidly in 
size and do not greatly increase in number. Then, at a 
clearly defined time multiplication sets in and the or- 
ganism population increases. Cell metabolism is there- 
fore highest at the beginning of cell growth and not, 
as is generally said, after a certain period of lag. 

The action of bacteriophage on bacteria shows the 
organisms growing steadily up to the time when the 
phage was introduced into the solution. Then quickly 
the solution begins to clear up and allow more light to 
pass through. This indicates that the phage is ‘‘eating 
up’’ or destroying the bacteria. 

A comparable action of germicidal solutions is also 
noted. Up to the time the germicide was introduced 
growth goes on in normal fashion. Shortly after the 
germicide was placed on the bacteria suspension a sharp 
break occurred in the light transmission curves and 
reached a steady amount. This indicates, Dr. Mestres 
explained, that while the germicide kills the bacteria 
there is a residue of organism debris left in the solution. 

First work on the development of the densitometer and 
its optical technique of studying bacterial growth was 
undertaken while he was at Stanford University. The 
work is now being continued at Yale where Professor 
C.-E. A. Winslow is chairman of the department. 


ITEMS 


Porato late blight, one of the most serious of crop 
diseases, causing millions of dollars’ worth of loss in 
wet years, bids fair to be eradicated if experiments now 
being conducted by Dr. Donald Reddick, plant patholo- 
gist of Cornell University, are finally successful. Return- 
ing from a survey trip in the highlands of central Mexico, 
Dr. Reddick brought back several close relatives of the 
potato that are immune to the disease. These plants, 
grown in the university’s greenhouses and gardens, were 
used as parents for crosses with the common potato. 
About 200 blight-immune hybrids are being carried 
along in Dr. Reddick’s experiments. From this list a 
dozen were selected that had the appearance of domestic 
varieties and bore from six to nine tubers of commercial 
size, white and smooth. 
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FISHER SCIENTIFIC COMPANY, 
PITTSBURGH 
Booths Nos. 2 and 3 

An attractive display of the latest developments of this 
company in modern laboratory appliances for the chem- 
ist, biologist, metallurgist and pathologist. The exhibit 
will contain several hundred new pieces of apparatus 
from the permanent apparatus exhibits at the Fisher 

Plant, which will also be open to the members. 


THE FORD MOTOR COMPANY, DETROIT 
Booth No. A 

This company recognized at an early date that pre- 
cision measurements and precision gauges were vital to 
mass production. Consequently, C. E. Johansson, the 
world’s leading gauge expert, was engaged. Some of his 
gauges and measurement equipment will be shown at the 
exhibition, and demonstrations and displays will be given 
to show that the Johansson combination gauging system 
(measuring system) is the universal foundation for the 


' industries of the world. Special exhibit material will be 


shown from the Ford Building and the Hall of Science 
at the Century of Progress. 

The Pittsburgh offices of the Ford Motor Company, as 
a tribute to the scientists of the country, will offer cour- 
tesy cars which will take the members of the association 
to and from the exhibition hall and the nearby buildings 
in which the association meetings are being held. 


GENERAL BIOLOGICAL SUPPLY HOUSE, 
CHICAGO 
Booth No. 33 
An exhibit having as its theme ‘‘Twenty Years of 
Progress in Biology.’’ This progress will be demon- 
strated by means of specimens, slides, models and photo- 
raphs. Featured in the exhibit will be some of the most 
recent developments by the Turtox Laboratory. 


W. J. GILMORE DRUG COMPANY, 
PITTSBURGH 
Booth No. 80 
Exhibit consisting of some of the latest laboratory ap- 
plianees of special interest to the scientist. This com- 
pany has a growing department which renders special 
and unusual services to research laboratories. 


GRADWOHL LABORATORIES, ST. LOUIS 
Booths Nos. F, G and H 

Exhibit showing studies in blood development, the 
Schilling methods of blood counting and the story of 
blood development in an illuminated electric cabinet. 
There is an illuminated pictorial representation of blood 
changes in various infections. Microscopic specimens of 
blood and blood parasites stained with Giemsa stain are 
shown. ‘These laboratories have perfected an American- 
made Giemsa stain useful in blood work, malarial infee- 
tions, trachoma, inclusion blennorrhea and swimming 
pool conjunctivitis. This stain has been accepted by the 
Commission on Standardization of Biological Stains. 


GULF REFINING COMPANY, PITTSBURGH 


Booths Nos. 31 and 32 
An exhibit featuring the indispensable ¢haracter of 


petroleum products. A diorama of the Gulf Building jy 
Pittsburgh, two or four Greek Ionic columns of illumi. 
nated glass tubes of oil, a background showing the 
facade of the Mellon Institute, the astounding new con. 
bination air-compressor-and-oil pump and hundreds of 
samples of petroleum products are outstanding features 
of the exhibit, the direct purpose of which is to bring 
out forcefully the fact that petroleum products are essen. 
tial and indispensable to science. In showing the san- 
ples, the petroleum products are grouped according to 
their uses in industry and are located in the display in 
what would be the piazza of the science building. The 
color scheme of the complete display will simulate sand. 
stone with relieving touches of orange and blue. 


THE H. J. HEINZ COMPANY, PITTSBURGH 
Booth No. 44 
Exhibit will feature the part played by science in the 


business of this company. The scientific organization of 
the company and the place of research in the develop- 
ment of new products, improvement in processes and the 
control and improvement in the quality of products will 
be shown graphically. Products of the company in the 
development of which research has been of paramount 
importance will be displayed. A brochure of ‘‘ Nutri- 
tional Charts,’’ covering in a comprehensive way data on 
vitamins, minerals and the composition and nutritive 
value of all common foods will be displayed. 


THE HISTORICAL SOCIETY OF WESTERN 
PENNSYLVANIA 
Supplementing objects from the society’s permanent 
collection will be loan exhibits showing the work of west- 
ern Pennsylvania in the field of applied science. 


INSTITUTE OF GEOGRAPHICAL EXPLORA- 
TION, CAMBRIDGE, MASS. 

By Mr. Weld Arnold. Exhibits covering airplane sur 
veys made by the institute, showing the methods used for 
making topographical maps; panels representing the 
results of geographical expeditions; charts executed in 
the field of cartography; some originals of physiographi 
cal features by William Morris Davis; and a few three 
dimensional models of topographical features. 


INSTRUMENTS PUBLISHING COMPANY, 
NEW YORK CITY 
Booth No. 21 


An exhibit of the periodical, Instrumenis, as well 3 


the following books: Behar’s ‘‘Fundamentais of Instr: 
mentation,’’ ‘‘ Temperature and Humidity Measuremet! 
and Control,’’ ‘‘Process and Operation Time and Speed 
Control,’’ ‘Pressure and Vacuum Measurement and Cor 
trol’? and De Juhasz’ ‘‘The Engine Indicator.’’ 


THE KELLOGG CEREAL COMPANY, BATTLE 
CREEK, MICH. 


Booth No. 13 
A display consisting of the Kellogg ready-to-eat ce 


als and Kellogg’s Kaffee Hag coffee. The exhibit wil 
emphasize results of research which has been carried om 
with these products during the last three or four year 
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Important New McGraw-Hill Books 


Introduction to Atomic Spectra 


By Harvey E. Wuite, University of California. International Series in Physics. 

457 pages, $5.00 
“T have looked it over with the greatest interest and very well chosen and executed. Professor White’s work 
think that Professor White has done us all a very great shows a rare combination of ability in theory and in ex- 
srvice in producing this extraordinarily good book. It periment, which is reflected in this work.’’ 


will certainly fill a need that is not supplied by any other 
book that I know of. The photographs and diagrams are —Professor Frederick A. Saunders, Harvard University. 


Principles of Mathematical Physics 


By Wiu14m V. Houston, California Institute of Technology. International Series 
in Physics. 265 pages, $3.50 


Aims to fill the gap between the elementary courses in opportunity to apply them to simple cases. One of the 
physies and the more advanced treatises on special sub- outstanding features of the book is the extensive prob- 
jects. It introduces the student to the more powerful lems, which form an integral part of the text and which 
nethods of treating physical problems by giving him an are designed to develop the student’s resourcefulness. 


Experimental Physical Chemistry. ew second edition 


By Farrineton Dantets, J. Howarp MatHews and JoHN WarREN WILLIAMS, 
University of Wisconsin. International Chemical Series. 499 pages, $3.50 


As before, this comprehensive laboratory guide seeks to book has been thoroughly revised, particularly the chap- 
illustrate the principles of physical chemistry, train the ters dealing with electrochemistry and related fields, 
tudent in eareful experimentation, develop familiarity Several new experiments have been added and the refer- 
vith apparatus, and encourage ability in research. The ences have been brought up to date. 


Introduction to Mechanics and Heat 
By NatHaniet H. FRranxK, Massachusetts Institute of Technology. 339 pages, $3.00 


4 systematic elementary treatment of the fundamentals unity of thought, and on the method of applying funda- 
it mechanies and heat, characterized by a close-knit mental principles to actual problems, of which numerous 
tructure and a logical, unified presentation. Emphasis examples are given. The use of special formulas for 
s placed on the quantitative aspects of all topics, on special problems is avoided. 


The Physical Basis of Things 


By Joun A. Expringg, University of Iowa. International Series in Physics. 407 
pages, $3.75 


this book—new in spirit, different in approach and style culminated in the new atomic theory of today. The 
~*xplains, with emphasis on concrete illustration and author tells what modern physics is, how it has de- 
mth only the simplest mathematics, the meaning of those veloped, what it has done, and suggests some of its 
eas Which, evolving from the older kinetic theory, have _ possibilities. 


Send for copies on approval 


HILL BOOK COMPANY, INC. 


30 West 42nd Street, New York 


Algwych House, London, W.C.2. 
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LIQUEFACTION OF OXYGEN AND OTHER 
EXPERIMENTS 
By Professor Charles T. Knipp, University of Illinois, 


assisted by Professor J. B. Nathanson, Carnegie Insti- 
tute of Technology. List of demonstrations: (1) Lique- 
faction of oxygen by three methods; (2) Active nitrogen 
afterglow in a bulb prepared in 1930 and in a freshly 
prepared bulb; (3) Flash in the afterglow of an elec- 
trodeless discharge about three seconds after excitation; 
(4) Positive rays in helium, in 25-liter dumb-bell shaped 
container—beams 40 em. in length,—hollow cylindrical 
cathode; (5) Positive rays in helium,—triangular hollow 
cathode; (6) Molecular or atomic bombardment, a strik- 
ing demonstration of Boltzman’s law; (7) Cathode rays 
leave the surface normally. 


LEEDS AND NORTHRUP COMPANY, 
PHILADELPHIA 
Booth No. 27 
Exhibit of new a.c. bridges, resistors, capacitors, oscil- 


lator and amplifier for high precision measurements at 
high frequencies, and a demonstration of the I & N glass 
elgctrode for pH measurements. The company will also 
be prepared to diseuss the use of the other types of elec- 
trical measuring and control: equipments in which they 
specialize, 


E. LEITZ, INC... NEW YORK CITY 
Booth No. 70 
The new Leitz universal photo-micrographic equipment 


““Panphot,’’ which permits observations and photography 
by transmitted, ordinary as well as polarized light, by 
reflected as well as reflected polarized light, darkfield 
illumination, ete., will be on display. Research micro- 
scopes, Dr. Chambers’ Micro-Manipulator and a complete 
display of Leica equipment will be available, in charge 


‘of trained technical representatives. 


THE MACMILLAN COMPANY, NEW YORK 
CITY 
Booth No. 71 
This exhibit will be divided into six sections; engi- 


neering, chemistry-geology, physics, biology, mathematics 
and psychology. In each section both standard and re- 
cent texts, reference and collateral works will be on dis- 
play and a special feature will be found in a display of 
scientific works for the lay reader. The Macmillan rep- 
resentatives will be prepared to answer any questions in 
connection with scientific publications. 


MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY 
Demonstration model of Van de Graaff 15,000,000 volt 


electrostatic generator, possibly accompanied by explana- 
tory film. New mechanical aids to the solution of mathe- 
matical problems, such as recently tested new device for 
the solution of simultaneous equations, and unit of new 
cinema integraph for the solution of problems in integral 
ealculus. Twenty-minute film of ultra slow motion mov- 
ies taken by means of the Edgerton stroboscope, which 
among other things will show certain new ideas regarding 
traveling waves on transmission lines. Exhibit relative 
to new highly sensitive thermocouple; a packing model 
representative of atomic arrangement in crystalline 


structures. 


McGRAW-HILL BOOK COMPANY, 
NEW YORK CITY 


Booth No. 4 
Advance proofs of important forthcoming books in the 
fields of science will be on display, also an exhibit of 
recent McGraw-Hill books in the fields of biology, chem. 
istry, forestry, geography, geology, metallurgy, physic; 
and psychology. 


MELLON INSTITUTE OF INDUSTRIAL 
RESEARCH 


An information booth, at which particulars can readily 
be obtained regarding the industries and institutions of 
the Pittsburgh district. Another service of this bureay 
will be to arrange for inspectional trips, especially 
through the buildings of Mellon Institute. 


METROPOLITAN LIFE INSURANCE COM- 


PANY, NEW YORK CITY 


Booth No. 12 

Progress in Public Health since 1900: An exhibit of 
charts showing (1) the past and present public health 
problems in the United States as indicated by the death 
rates from the leading causes of death, 1900 and 1932; 
(2) the trend of the crude death rates of the leading 
causes of death during the past three decades; (3) the 
increased chances of survival to each age, during the like 


period. The object of the exhibit is to demonsrate the] 


character of the scientific investigations conducted by the 
company in the important fields of vital statistics and of 
publie health work. 


NATIONAL BROADCASTING COMPANY, 
NEW YORK CITY 
Booths Nos. 5 and 6 
Exhibit will consist of graphic display of educational, 
religious and other publie service programs which are on 


the air, and will also include new microphones and meth 


ods of remote control pickup of latest design and at the 
same time provide for distribution of free material i 
relation to the company’s activities m both the exper 
mental and educational fields. The company offers the 


courtesy of its facilities for the broadcasting of unusual 


features of the meetings. 


NATIONAL GEOGRAPHIC SOCIETY 

Exhibit of equipment used in U. 8. Army Air Corp§ 
stratosphere flight of July 28, 1934, consisting of (1) § 
model of the gondola, to one-fifth seale, cut in half 
vertically so as to show the placement of the matj 
instruments and pieces of equipment taken into th 
stratosphere; (2) one of the two electrical resistant 
thermometers which were carried on arms extending fr0! 
the gondola, and the meter carried inside the gondol 
which registered temperatures of the outside air; (3) the 
spectrograph which was suspended 500 feet below t 
gondola and the parachute which brought it safely 


earth; (4) two air sample chambers, of the type takem™ 


on the flight, in which to bring back samples of strat 
sphere air from several altitudes; (5) chart from & 


barograph records of the flight showing the pressure i 


millimeters of mercury for each minute of the flight. | 
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UNIVERSITY PRESS 


8 LATEST BOOKS OF SCIENTIFIC INTEREST 


< 


THE GRAMINEAE 


By Agnes Arber 
497 pages, 213 illustrations. $8.50 


A study of cereal, bamboo and grass; the 
history of the grass family is dealt with, 
followed by an exhaustive analysis of the 
structure of the Gramineae, their distri- 
bution, dispersal, and hybridity. The 
book contains a bibliography of over 500 
titles. 


A HISTORY OF 
EMBRYOLOGY 


By Joseph Needham 
300 pages. Illustrated. Probably $4.25 


A history of the subject from the earliest 
times down to 1814 when John’s Che- 
mische Tabellen was published.  [llus- 
trated with numerous plates. 


INEQUALITIES 


By G. H. Hardy, J. E. Littlewood 
and G. Polya 


326 pages. $4.75 


The first six chapters contain an account 
of the inequalities, such as Holder’s ine- 
quality, most commonly used in analysis; 
the treatment of these is comprehensive 
and in some ways exhaustive. The re- 
maining chapters are on subjects sug- 


gested by the more systematic investiga- 
tions which precede, and serve as an 
introduction to regions of analysis in 
which inequalities play a central part. 


MANUAL SKILL, ITS 
ORGANIZATION 
AND DEVELOPMENT 


By J. W. Cox 
268 pages. Illustrated. $5.00 


This new volume in the Cambridge Psy- 
chological Library considers the problem 
of measuring manual skill and the nature 
of the factors which determine its organi- 
zation, together with an investigation of 
the conditions under which manual skill 
is best developed. 


ELEMENTARY QUAN- 
TUM MECHANICS 


By R. W. Gurney 
200 pages. $2.25 


This book enables the reader to think in 
terms of wave mechanics as easily as he 
eould formerly in terms of atomic mod- 
els. Atomic and molecular problems are 
treated by graphical methods, carefully 
explained and illustrated by more than 
sixty diagrams. The last two chapters 
give a simple development of the Dirac 
perturbation theory. 


Prospectuses will be sent on request 


THE MACMILLAN COMPANY 


60 FIFTH AVENUE 


NEW YORK 
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OHIO CHEMICAL AND MANUFACTURING 
COMPANY, CLEVELAND 
Booth No. 35 

Will exhibit cylinders of all the special gases they 
supply and a complete assortment of regulating devices 
recommended for handling high pressure gases from 
cylinders. In addition will have on display perhaps five 
or six grams of Deuterium Oxide ‘‘ Heavy Water’’ rang- 
ing in concentrations from 50 per cent. to 100 per cent. 
This company is the only commercial organization 
engaged in the production of Deuterium Oxide. 


THE JOHN C. OLIVER MEMORIAL RE- 
SEARCH FOUNDATION, ST. MAR- 
GARET MEMORIAL HOSPITAL, 
PITTSBURGH 


This institution will exhibit: (1) laboratory procedures 
for the estimation of sex hormones, including the Fried- 
man test for pregnancy, estrogenic hormone (according 
to Kurzrok), and prepituitary hormone (Ascheim- 
Zondek); (2) treatment of Osteromyelitis by means of 
blow-fly larvae, ineluding the breeding of sterile larvae, 
clinical application (motion picture), and investigations 
into the modes of action of blow-fly larvae (maggots) ; 
(3) an apparatus for the intravenous administration of 
dextrose and other fluids and a recommended method for 
preparing dextrose solutions for intravenous use. Tables, 
charts, photographs, apparatus, models, animals and 
insect material will be used. 


PHIPPS AND BIRD, INC., RICHMOND, VA. 
Booth No. 81 

Laboratory supplies and chemicals: Motor-driven 
Kymograph for student use; self-contained inductorium; 
gravity air tambour; physiology laboratory equipment; 
electrically heated drying ovens and incubators, with im- 
portant innovations in design and operation; also a 
Phipps & Bird solution feeder, which sanitary engineers 
commend for operation, cost and accuracy, and the 
Neale-Forbes titration assembly, which offers a novel 
accurate feed control for titration. 


PHOTOGRAPHIC SECTION OF ACADEMY OF 
SCIENCE AND ART OF PITTSBURGH 
Selections from the annual International Salon of 
Photographie Art which is exhibited in the art galleries 
of the Carnegie Institute. 


PITTSBURGH PLATE GLASS COMPANY, 
PITTSBURGH 


Booth No. 16 

This company will display the several different types 
of glass which they manufacture and will illustrate their 
several different characteristics as to light transmission, 
heat transmission, strength, safety features, ete. They 
will also exhibit a small experimental pot showing the 
type of container in which glass is melted and some of 
the different types of special glasses, such as structural 
glasses, x-ray protective glasses, welding glasses and 
similar materials, as well as some of the types of ma- 


_ chinery used in making polished plate glass. 


DR. M. A. RAINES, HOWARD UNIVERSITY, 
WASHINGTON, D. C. 
A set-up for testing the effect of environmental eonqj. 
tions on the growth of the young root. 


SMITHSONIAN INSTITUTION, DIVISION of 
RADIATION AND ORGANISMS 

Exhibit consisting of monochromatic light filter, 
(Christiansen) with explanatory material. The filter 
shown were used by Dr. C. G. Abbot in stellar investiga. 
tions. These filters and others used in plant growth jp. 
vestigations will be discussed in a paper before the 
Physical Society by Dr. E. D. McAlister. 


SPENCER LENS COMPANY, BUFFALO, N. y. 
Booth No. 26 

Demonstration of the latest developments in micro. 
scopes, microtomes and projection apparatus. The con. 
pany’s representatives will show the advantage of the 
low fine adjustment; binocular bodies with converging 
tubes; the newest petrographical and chemical micro. 
scopes and accessories for scientific laboratory workers, 


STANDARD ELECTRIC TIME COMPANY 


Booth No. 74 
Electrie stop clocks, synchronous motor driven, mea- 


suring elapsed time intervals, which feature accuracy to 
within one cycle, rugged construction, large dials, also] 
manual, automatic and remote control. 


TRIARCH BOTANICAL PRODUCTS, 
RIPON, WIS. H] 

Booth No. 20 
The exhibit will include prepared microscope slides in De 
general botany, plant pathology, pharmacognosy, cyto: fos 
ogy and wood technology; preserved plants for the ordi- by tl 
nary botany laboratory; lantern slides showing nativeJ vari 
plants and microscopic structures together with striking playe 
photographic enlargements. New catalog (No. 3) listing 4), 
many new and brilliant preparations, illustrated with Advan 


more than 200 original photomicrographs and _ photo 
graphs, including schedules of regular techniques, will ba 
distributed free to botanists. 


UNIVERSITY OF CHICAGO 

By Professor Arthur H. Compton. Exhibit consisting 

of the new cosmic ray counting meter and of one of tht 

Model A instruments as used by Carpe and Koven on Mt 

McKinley and later sent into the stratosphere with Settle 

and Fordney. The instrument is similar te the one 0 
in use by Poulter and Fordney in the Antarctica. 


UNIVERSITY OF PITTSBURGH, PHYSICS 
EXHIBIT 
The nucleus of this exhibit, under the direction of D! 
E. Hutchisson, consists of three specially designed cabil 
nets containing many experiments which illustrate so” 
of the fundamental laws of physies. These experimell 
are set up in such a way that after being performed the 
return automatically to their original condition. Thes 
demonstration experiments are concerned with light, 7% 


(Continued on Page 24) 
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BIDDLE SPECIALTIES 


At the Annual Science Exhibition 


Mellon Institute of Industrial Research, 
Pittsburgh, December 28th, 29th and 30th, 1934. 


You are cordially invited to visit our Booth No. 
18, where we are planning to exhibit: 


Jagabi Rheostats 

Jagabi Speed-Measuring Instruments 

Frahm Tachometers and Frequency Meters 

Pointolite Lamps 

“Megger” Insulation Testing Instruments . 

“Megger” Ground Testing Instruments P — 

Gaede High Vacuum Pumps va 

Apiezon Oils, Greases and Waxes for High Vacuum Work 

Otto Wolff Potentiometer 

Kipp & Zonen Recording Microphotometer 

Siemens & MHalske Precision Electrical 
Measuring Instruments 


Appropriate literature will be forwarded 
on request, 


JAMES G. BIDDLE CO. 


ELECTRICAL wo SCIENTIFIC INSTRUMENTS | 


Gaeue 6200-13 Ance StREEX, Pa. 
Diffusion 


Pump 


LEYBOLD’S NACHF.A.G. COELN-RH. 


An 8-inch 
Jagabi Rheostat 


research tool, is produced commercially 

ly this company. Heavy Water of 

various econeentrations will be dis- 

played at Booth No. 35 (The Meeting 
mi the American Association for the 
\dvancement of Science). 


INVITATION 


You are invited to visit our 
Booth No. 75A to examine our 
exhibit of biological teaching 


HEAVY WATER 
Deuterium Oxide, the new scientific 


..- RARE AND material, anatomical models, 
COMMON GASES charts and other preparations 
for botany, geology, embryology, 
For research and experiment, this physiology, genetics, compara- 
company supplies rare and common tive anatomy: skeletons, skulls, 
gases of exceptional purity and unl- bone preparations (human and 
formity. For years our plants have zoological); Spalteholz trans- 
supplied laboratories throughout the parent preparations; PROMAR 
world. May we serve you? microseopie projection and 
We offer a complete line of equipment drawing apparatus; neurologi- 
for handling these gases from eal charts and models. 
cylinders. 


ALL ON DISPLAY IN BOOTH NO. 35 


CLAY-ADAMS COMPANY 


THE OHIO CHEMICAL & MFG. COMPANY 25 East 26th Street NEW YORK 
1177 Marquette St., N. E. Cleveland, Ohio 
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(Continued from Page 22) 
motion and sound and the application of physics to the 
automobile. Many other interesting scientific experi- 
ments are presented, such as high temperature measure- 
ments, sound and the development of shatter-proof glass. 
A display of original developments in laboratory appa- 
ratus is included. 


THE UNIVERSITY OF PITTSBURGH, 
DEPARTMENT OF ZOOLOGY 

An exhibit of the work of the animal biologist. This 
series of exhibits will interpret the work of the biologist 
in terms of philosophic, educational and economic con- 
siderations. Among the exhibits will be a ‘‘Tree of 
Life’’ with living animals to show the gradual changes 
of complexity in form and function, living animals illus- 
trating the Mendelian laws of heredity, the behavior of 
muscle when removed from the body, the effects of freez- 
ing living tissues, nervous activity, an experimental 
study in evolution, methods of teaching zoology, simula- 
tions pf vital activity and the action of short radio waves 
on living organisms. Highly magnified motion pictures 
of animal life, microscopic animals and minute fragments 
of living heart tissue growing outside of the body will 
be shown. This exhibit is carried out under the direc- 
tion of Professor Robert T. Hance, head of the depart- 
ment of zoology. 


JOINT UNIVERSITY PRESS EXHIBIT 
Booths Nos. 40 and 41 

This will be a cooperative display of scientific and 
technical books by these presses: Columbia University 
Pres: Oxford University Press, Harvard University 
Press, Stanford University Press, Pennsylvania Univer- 
sity Press, University of North Carolina Press, Univer- 
sity of Minnesota Press and University of Chicago Press. 
A special feature will be the continuous showing of the 
University of Chicago educational talking pictures in a 


special demonstration room. 


D. VAN NOSTRAND COMPANY, INC., 
NEW YORK CITY 


Booth No. 25 

Exhibit of latest books, including the new edition of 
Professor Compton’s book on ‘‘ X-Rays,’’ a revised edi- 
tion of the ‘‘Chemical Formulary’’ and the second vol- 
ume of additional formulas; also the first complete work 
on the analysis and manufacture of spirituous liquor, as 
well as recent important chemical publications, some 
imported from England. 


THE VASCULAR CLINIC OF THE NEW YORK 
POST-GRADUATE HOSPITAL AND 
MEDICAL SCHOOL, NEW 
YORK CITY 


The effect of tobacco on the temperature of the ex- 
tremities as demonstrated by thermocouple readings of 
the skin at the base of the fingernails. Exhibit demon- 
strating the effect of tobacco (chiefly cigarettes) on the 
circulation in the peripheral part of the body. Charts 
showing temperature changes at the finger tips as a re- 
sult of smoking tobacco. These measured temperature 
changes will be demonstrated at various designated times 
during each day. This exhibit will be in charge of Dr. 
A. Wilbur Duryee and his associates. 


W. M. WELCH MANUFACTURING COMPaAny 
CHICAGO 


Booth No. 7 
Electron Display: Demonstration of Millikan oi] drop 
experiment, special electroscopes and condensers, ney § 


e 
Thorium decay apparatus, Hoag’s a apparatus and ney 


x-ray absorption screen and Echelon filters. Specia) 
Vacuum Equipment: New Duo-Seal triple stage rotary 
oil seal pump, capacity in excess of thirty liters per 
minute of free air, Knipp’s condensation pump, McLeod 
and DuBrovin gauges. General line of physical ang { 
chemical laboratory apparatus. 
B. WESTERMANN COMPANY, INC., NEw } 
YORK CITY 
Booth No. 23 
Exhibit of the most important publications which 
appeared in the German and French languages during the 
year 1934 in physics, mathematics, botany, zoology, chem. 
istry, psychology, technology, geology, biology, social si- 


ence, economics and general sciences, 
WESTON ELECTRICAL INSTRUMENT \ 
PORATION, NEWARK, N. J. Hy: 
Booth No. 11 tor 
An exhibit of a representative line of portable and seie 
panel types of electrical indicating instruments, many off +), 
which are newly designed. Featured will be applications§ nev 
of the Weston Photronie photoelectric cell and its asso- fess 
ciated apparatus. This group will include such devices i, , 
as an illumination control relay, smoke alarm, Weston the 
sensitrol relays, a line of photographie exposure meters ™ 
and direct reading light-measuring instruments. > Oi 
WILLIAMS AND WILKINS COMPANY, the 
BALTIMORE 
Booth No. 1 
An exhibit of about twenty scientific journals pug W 
lished by this company, many of them being official be 
vehicles of science societies; also samples of their bool * 
output, including works in many fields of science—medi i 
cine, biology, physics, chemistry, ete.—including books ig 
medicine for the student and practitioner; also books b dike’ 


four of the leading British medical publishers, which ar 
represented by this company. 


MIESSNER INVENTIONS, INC., MILLBURN, 


N. J. In 
Mr. Benjamin F. Miessner, accompanied by the enim 'vo f 
nent concert pianist, Anton Rovinsky, will probably gi Hall’ 
an unusual demonstration with his Electronic piano 9 uel L 
Saturday and Sunday afternoon. 3 
REGISTRATION AND INFORMATION [i insyi, 
The privileges to those wearing the association badg ‘ ond, y 
at meetings are increasing significantly. The regis@ 
tion is placed in the Exhibition Hall for greatest COUMME fot), 
venience. Space will be available for the use of membel told b 
of the press. | 
THE BELL TELEPHONE LABORATORIES 
Booth No. 46 The: 
Demonstrating the diffraction of electrons, compy Colum 


mentary to the vice-presidential address of Dr. ©. 
Davisson. 
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PRODUCTS OF SCIENTIFIC RESEARCH 


A Bibliography and One of Its Books 


History Magic 
and 


Volumes IIT and 


By Lynn Thorndike 


¥ ll will find a story of great scientific ac- 
tivity in the annals of the 14th and 15th cen- 
turies. However, clandestine, immoral, or wn- 
sientifie much of that activity may have been, 
the fact remains that in those ominous times a 
new world was in the making. And it is to Pro- 
fessor Thorndike’s history that you must turn 
in quest of the origins of modern science and 
the engrossing story of its evolution. 

The History of Science Society, in view of the 
author’s reputation, has made this publication 
the fourth in its new series. 


Only One of Many 


While noting the above it is well to bear in 
nind the fact that Columbia University Press 
las been publishing books since 1893. A dozen 
branches of scientific activity are represented by, 
for example, Wheeler’s Ants, or Lynn Thorn- 
like’s earlier work Science and Thought in the 
th Century. 


First Notice 


In addition to that you will want to read 
two fortheoming books. First, Courtney Robert 
Hall’s A Scientist in the Early Republic: Sam- 
vl Latham Mitchill, 1764-1831. Mitchill was 
founder of what now is the American Museum 


=i Natural History and was one of the chief 


inspirators of American scientific activity. Sec- 
od, we present Arthur John Hopkins’ Alchemy, 
Child of Greek Philosophy, a book that stands 
forth as the first complete history of alchemy, 


told by the Amherst professor of Chemistry. 


Play No Favorites 


These books are but part of the whole list of 
‘olumbia University Press publications. You 


will find them all by author, or title, or under 
the subjects of their contents—and with the full 
table of contents, and, in the majority of cases, 
a concise, impartial description — in Columbia 
Books and its supplementary Seasonal An- 
nouncements. 


A Scientific Bibliography 


Columbia Books is your best way for saving 
time and energy in locating a large portion of 
American books of information that will be prof- 
itable for you to read, or know about. With 
every copy, Columbia University Press supplies 
a one-dollar rebate coupon, good on your pur- 
chase of any Press publication, whether at a 
bookstore or direct from the Press. Columbia 
Books costs exactly one dollar, payable in ad- 
vance, unless you choose to get it for nothing— 
in the way indicated below. 


olumbia University Press 
2960 Broadway, New York City 


Kindly send me, for payment enclosed* ( 
charge to my account ( 


), the item marked below. 


HALL, Scientist in the Early Republic ($2.50). 
wad HOPKINS, Alchemy ($3.50). 


Pee? ate THORNDIKE, History of Magic (Vols. III and IV, 
$10.00—not sold separately). 


edu COLUMBIA BOOKS and all supplementary Seasonal 
Announcements ($1.00, payment enclosed*). 
Immediate Rebate Application 


Wig wai COLUMBIA BOOKS after the one-dollar rebate coupon 
has been applied against my order for the item 
checked above. Payment must be enclosed.* 


ADDRESS. 


S8C12-134 


| * In which case the Press pays postage. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE ANALYSIS OF LIGHT 

EXPECTED to be of tremendous assistance in the 
analysis of light, two new instruments are being de- 
veloped at the Massachusetts Institute of Technology 
by Professor George R. Harrison, director of the spec- 
troscopy laboratory. Light analysis, or spectral analysis, 
is one of the most powerful of modern scientific weapons. 

One of these instruments automatically measures and 
computes the wave-lengths of spectrum lines, which are 
the separate bands that appear when a beam of white 


light is spread out by a prism or grating into an arti- 


ficial rainbow. The other instrument, called an interval 
sorter, determines the energy of atoms and molecules 
from the spacing of these spectrum lines. 

In measuring a spectrum by previous methods, the 
observer estimates by eye the distances of the spectrum 
lines from some standard line, using a delicate machine 
known as a comparator. For a spectrum photograph 
containing many of these lines the task might easily 
require days or even weeks. To avoid errors caused by 
temperature changes in the mechanism, each plate had to 
be measured several times and the results reduced by 
complex calculations. 

Although the new machine for measuring wave-lengths 
is still in the process of development, it makes measure- 
ments twenty times faster than by the conventional 
methods, and the results are twice as accurate. Further 
development is expected to make it 200 times faster than 
the old method. A beam of light supplants the human 
eye in recording the measurements by means of a photo- 
electric hook-up. 

The interval sorter speeds up the process of determin- 
ing energy levels of spectra several hundred times, 
eliminating computations which in some instances total 
100,000 in a single analysis. Professor Harrison’s ma- 
chine makes automatic computations at the rate of 50,000 
a minute, sorting out the wave-length intervals and re- 
cording them photographically at the same time. 


THE CONSTITUTION OF THE SURFACE 
LAYER OF THE MOON 


VoLcaNIC ash and pumice. That is what the moon’s 
surface is made of, if a committee of the Carnegie In- 
stitution of Washington has the correct evidence. Green 
cheese has never been considered moon material except 
in nursery rhymes, but investigators have wondered 
whether the lunar landscape is made of dark, solid rocks 
like most of the earth’s surface. 

The reflected sunlight that reaches earth one and a 
quarter seconds after leaving the moon brings a message 
to scientists. Because it is relatively little polarized or 
set to vibrating in one direction, as it would be if it 
eame from dense dark rocks, it is concluded that the 
moon rocks are like the light, translucent rocks and ma- 
terials found around voleanoes here on earth. The 
rapidity with which the moon drops in temperature when 
the eclipse shadow of the earth sweeps over it also 


argues for a moon surface largely made of silica anj 
produced by volcanism. 

- While the moon was once the scene of great catas. 
trophic movements and crustal movements, it is ‘‘ dead” 
in comparison with the earth. It is without air ang 
water, and no protective blanketing atmosphere softens 
the impact of the sun’s rays and prevents the escape of 
heat. Temperature fluctuates violently. Moon crater; 
make earthly voleanoes dwarfs in comparison. Moop 
mountains are unlike earth mountains and geologists 
have difficulty understanding them. Moon mountain | 
heights reach 25,000 feet and the deepest crater has 
depth of 24,000 feet. 

Four miniature moons have been prepared by Dr. F. 
E. Wright, of the Geophysical Laboratory, chairman of 
the committee to facilitate the latest study of the moon, 
These globes are the first spherical photographic negatives, 
specially coated and fashioned for this research. 


THE DEFLECTION OF COSMIC RAYS IN 
ELECTRIC FIELDS 


A METHOD of analyzing cosmic rays—by deflecting j 
them in intense electric fields—has been achieved by Dr. 
Ernst Lenz at the Physical Institute of the Technical 
College at Stuttgart. Dr. Lenz is a pupil and colleague] 
of Professor Erich Regener, the cosmic ray authority. 

If cosmic rays consist, in part, of electrical particles @ 
such particles should be deflected by both strong mag- 
netic and electric fields. The deflection by magnetic 
fields has long been known but hitherto investigators 
have had difficulty in detecting the electric field de- 
flection. 

Using three Geiger-Muller counters to line up the axis 
of a corpuscular cosmic ray and a fourth counter toj 
measure the angle of deflection, Dr. Lenz found thatj 
fields of 700 volts per centimeter were capable of de 
flecting the weaker and softer rays about four tenths 0 
an inch. 

Very intense electric fields of 70,000 volts per centig 
meter were necessary to deflect the most penetrating rays 
For the soft rays the displacement indicated a prepong 
derance of particles bearing a positive charge of cleq 
tricity. The strong, penetrating rays, however, showed 
a preponderance of particles carrying a negative ele 
tric sign. 

From the deflection observed, it was possible to esti 
mate the energy of the weak and strong components 0% 
the cosmic rays. The weak particles possessed an energy 
equivalent to 10,000,000 electron volts and the strongj 
penetrating particles energies of 2,000,000,000 volts. 

The new method, Dr. Lenz indicates, ‘‘ is 
ably more convenient for the investigation of cos! 
radiation than the use of magnetic fields.’’ ! 

Dr. Lenz’s results appear in the British scienq 
journal Nature in the last issue, which has not )%@ 
reached America. 

With reports from Germany that scientists have 4 
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last been able to deflect penetrating cosmic radiation by 
the use of strong electric fields it is revealed that re- 
search at the Bartol Research Foundation laboratories 
has been directed along similar lines in the past. 

Professor W. F. G. Swann, director of the Bartol 
laboratories, when informed of the achievement of Ernst 
Lenz at Stuttgart in bending cosmic rays nearly half an 
inch with electric fields, pointed out that in April, 1933, 
he and Dr. W. E. Danforth, Jr., reported to the National 
Academy of Sciences preliminary results of similar work, 
No detailed report of the work has yet been published by 
Professor Swann. 


THE SOUTH DAKOTA PLESIOSAUR 
SKELETON 

Sours Daxota’s fossil-rich mountains, the Black 
Hills, have yielded a new and notable prize, a well- 
preserved fossil skeleton of a plesiosaur, or seafaring 
dinosaur. The find was made by two geologists of 
Whitewood, 8S. D., Charles C. Haas and his son, Arthur 
J. Haas. 

The skeleton was embedded in a stratum of Creta- 
ceous age—perhaps fifty million years old—in which no 
remains of this group of giant reptiles had ever before 
been discovered. It has been identified as the saurian 
species known to scientists as Trinacomerum bentonianum. 

The discoverers were told by Curator S. C. Simms, of 
the Field Museum, Chicago, that ‘‘only five or six plesio- 
saur skeletons of any genus are on exhibition in any 
museum in America, and none of this genus, nor any 
from this formation.’’ 

The plesiosaurs were structurally well adapted for a 
life of submarine piracy in the high seas. The body 
was streamlined, propelled by four wide paddles, which 
were their modified legs. Astern the body tapered off 
to a short, thick tail. The neck was long and snake-like, 
bearing a narrow head like that of an enormous bird, 
with a long beak lined with sharp, alligator-like teeth. 

The specimen found by the Messrs. Haas will have a 
total length of about 34 feet when fully restored, they 
estimate. It lay on its back, its parts all ‘‘in line,’’ 
with very little seattering of the bones. Adjoining rocks 
bear material that may prove to be parts of its skin. 

An interesting part of the find consists of a number 
of rounded pebbles of hematite, an iron mineral, which 
appear to have been the creature’s ‘‘ gizzard stones’’ for 


- dinosaurs of old, like chickens of to-day, chewed their 


food after swallowing, by means of an internal pebble 
mill. 

The skull of the Haas plesiosaur measures 28 inches 
in length, 12 inches in width and 7 inches high, There 
are 15 teeth to each side of the jaw, cone-shaped, smooth- 
surfaced and very sharp. The ten-foot neck has 13 
vertebrae, the largest being five inches in diameter and 
six inches long. 

One flipper, which seems to be one of the rear pair, 
has been measured. It is a foot wide and four and one 
half feet long. The largest rib is three feet long and 
one and one half inches wide. 

Other fossil remains found in the same formation 
include some twenty different kinds of shark teeth, the 


remains of a number of squid, and two six-inch foot. 
prints of web-footed saurians. There were also a few 
leaf-fossils and pieces of wood. 


VITAMIN C AND THE RHEUMATIC HEART 

Ir is much too soon to advocate oranges, tomatoes and 
cabbage for those who fear rheumatic heart trouble, 
but the U. S. Public Health Service reports experiments 
at the National Institute of Health in which ‘‘encourag. 
ing results have been obtained’’ linking the production 
of rheumatic-like heart lesions with vitamin C deficiency 
in guinea-pigs. 

Seizing upon the suggestion of University of Califor. 
nia scientists, Drs. James C. Rinehart and Stacy R, 
Mettier, that a state of undernourishment approaching 
scurvy may contribute to the development of rheumatic 
heart disease, Dr. A. M. Stimson, of the federal health 
bureau, conducted research which seems to link the two 
conditions. 

With characteristic caution, he says that ‘‘it can not 
be stated that scurvy is a factor predisposing to rheuv- 
matic infection,’’ but adds that the results of his re. 
search justify going further in studies of the apparent 
relation between the two conditions. 

Of course, it may be months or years before the dis- 
covery can be applied to human beings. Many additional 
laboratory and field investigations need to be conducted, 
Dr. Stimson says. Nevertheless he has obtained the fol- 
lowing positive and ‘‘encouraging’’ results: 

Guinea-pigs were given scurvy by withholding vitamin 
C from their diet. They were then inoculated with hemo- 
lytic streptococci, ‘‘germs’’ thought to play a rile in 
causing rheamatic heart disease. The animals developed 
heart lesions ‘‘somewhat comparable’’ to the most 
typical lesion of rheumatic disease found in man. Guinea- 
pigs fed on diets lacking vitamins but not lacking 
vitamin C did not develop these typical lesions after in- 
oculation with the streptococci. 


THE CAUSE OF “WORDBLINDNESS” 


DIFFICULTIES in reading, or partial ‘‘ wordblindness,’’ 
may be caused by a condition in which the individual 


prefers neither the right nor left hand and eye, or ij 


which the preferred hand is on the opposite side from 
the preferred eye, according to a theory being devel- 
oped by Dr. Walter F. Dearborn and his associates at 
the psycho-educational clinic at the Harvard Graduate 


School of Education. ‘‘ Wordblindness’’ is a term which § 


has been used to describe and to account for the absencé 
of reading ability or ‘‘alexia.’’? The term ‘‘dyslexia’’ is 
used to describe somewhat lesser degrees of difficulty in 
learning to read. 


Dr. Dearborn’s theory represents a distinet departure | 
from the belief that the disability is due to defects 0 am 


the cerebral areas or controlling centers of the brait. 


He suggests that a more likely explanation may be found§ 


in such objective symptoms as reversals in letters and 


word forms such as in reading ‘‘saw’’ for ‘‘was, @ 


‘*tog’’ for ‘‘got’’ and ‘‘broad’’ for ‘‘board.’’ 
‘It appears,’’ says Dr. Dearborn, ‘‘that in order to 
avoid difficulties in reading and writing, one should b? 
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Nutrition UNIVERSITY 
Published monthly by The Wistar In- SCHOOL OF MEDICINE 


stitute of Anatomy and Biology begin- 


ning with No. 1 of Vol. 7, issued on 
January 10, 1934. | ORGANIZED IN 1873 


This journal will continue its same 
high scientific standard under the edi- 


torial management of an internationally | ANNOUNCEMENT ah 
known group of biochemists and nutri- 5 aes 
tion experts. 
The Journal of Nutrition is the offi- may be obtained by application to 
cial organ of the American Institute of | : 
Nutrition. | 
Two volumes of 600 pages each will | THE REGISTRAR ; 
be published during a year. Price per | | 
volume $5.00 domestic, $5.50 foreign. | 80 East Concord Street eal 
Address subscriptions to | ee 
|| Boston Massachusetts 
The Wistar Institute of Anatomy and Biology || ol 
Philadelphia, Pa. | 
Reighard, Jennings, and Elliot’s 2.1 
ANATOMY OF THE CAT 
| Third and Enlarged Edition oe 
In addition to minor revisions, the authors have rewritten and enlarged the section on the sympathetic be! } 
) nervous system, added four diagrammatic figures illustrating the relations of the viscera to the pleural, te 4 
1 pericardial, and peritoneal cavities and the gross and minute structure of the sympathetic system, and 


a new section containing tabular summaries for reference and review. The revised edition of Dissec- 


ny tion of the Cat, which may be obtained separately, is also included at the end of the text. i‘ 
nM The new edition of this remarkably effective book should again become the most widely used text ses | 
- in the field. Ready in January, $4.75 | 
at Dissection of the Cat, separately, $1.25 ks 
Charles R. Plunkett’s 
ELEMENTS OF MODERN BIOLOGY 
. | This book was prepared to meet with the demands of teachers of biology for a shorter and simpler * | 
text than the author’s Outlines of Modern Biology. That Dr. Plunkett has sueceeded in preparing deaf 
an elementary, yet superior text in biology, may be gathered from the following typical comment: AR 
‘‘We thought the book a decided improvement over the original Outlines of Modern Biology which 4, | 
included far too much of other sciences for an introductory textbook of biology, and the elimination are 
of much of this, I am inclined to say, extraneous matter has been a decided improvement.’ ’— 


L. R. Cary, Princeton University. 
HENRY HOLT AND COMPANY At 


One Park Avenue New York ig 
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either left-eyed and left-handed or right-eyed and right- 
handed, preferably the latter. Difficulties appear espe- 
cially in children who have been changed over in handed- 
ness or whose one-sidedness or later dominance has never 
been well established. ’’ 

Until recently, research on this subject has centered 
about the supposition that difficulty originated in in- 
herited defects in the visual and auditory ‘‘centers’’ 
of the brain. 

After investigations of more than 100 cases, Dr. Dear- 
born came to the conclusion that knowledge of the de- 
fects of the brain centers is very vague and limited. 
The evidence he gathered points directly to sensory and 
motor difficulties which induce habits interfering with 
reading power. He states that the structural basis for 
some of these difficulties may be inheritable. 

In a comparison between 100 cases of dyslexia and 376 
cases of normal readers selected from the public schools, 
Dr. Dearborn found that 81 per cent. of the word-blind 
subjects were of either left dominance in hands and 
eyes; erossed dominance, such as right eye with left 
hand; or of mixed dominance—that is, both hands and 
eyes of equal controlling strength. Only 51} per cent. 
of the normal students had left, crossed or mixed domi- 
nance. 

Dr. Dearborn emphasizes the fact that a condition of 
left, crossed or mixed dominance does not necessarily 
bring on dyslexia and is only one of several possible 
causes. The large majority of persons so equipped are 
either not unduly troubled or manage to overcome the 
attendant difficulties. 

The key to the difficulties, according to Dr. Dearborn, 
is the fact that in the English language the movements 
of the hand and eye are from the left to the right. This, 
it has been well established, is the easiest and most 
natural movement for the right-handed person, away 
from the center of the body. Left-handed and left-eyed 
children have a preference for the opposite direction, 
that is, from right to left. Consequently when such sub- 
jects are confronted by flash reading tests, the tendency 
is for them to see words and letters backwards as 
‘“form’’ for ‘‘from,’’ and ‘‘on’’ for ‘‘no.’’ 


ITEMS 


APPARATUS for making oxygen squeeze itself out of 
the air at temperatures of 297 degrees below zero Fahren- 
heit was demonstrated before the recent St. Louis 
meeting of the American Physical Society by Pro- 
fessor Charles T. Knipp, of the University of Illinois. 
By cooling one spot of a glass container of colorless 
oxygen gas with liquid air at a temperature of minus 
310 degrees Fahrenheit he was able to turn the gas into 
its liquid form and obtained a pale blue oxygen fluid. 
Liquid air is cold enough to liquefy oxygen, Professor 
Knipp pointed out, because four fifths of all air consists 
of nitrogen which only liquefies at 319 degrees Fahren- 
heit below zero. 


THE working of small unmanned stratosphere bal- 
Joons sending back continuous reports by radio from 
altitudes of over 17 miles was described by Professor J. 
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M. Benade, distinguished Indian physicist from Forma, 
Christian College at Lahore, India, before the meeting 
of the American Physical Society. Cosmic ray intensity 
is transmitted by a special electrometer measuring the 
electrification of air molecules in the apparatus. Grajy. 
ally the air ions formed by cosmic rays charge up the 
electrometer which is arranged so that for a given eo). 
stant charge it will energize a photoelectric cell, [hp 
photocell current then cuts off the radio transmitted 
The frequency with which the incoming signal is intey.j 
rupted is, therefore, a measure of the cosmic ray jp. 
tensity at the point in question. 


CERTAIN perennial weeds can be made to ‘‘drink” 
poison through their tops. This recent finding is being 
taken advantage of by the California State Department 
of Agriculture in the eradication of the noxious weed 
known as camel thorn. Brought into the state fron 
southwestern Asia, apparently in alfalfa, seed, the weed 
has caused alarm because it does not respond success 
fully to ordinary methods of control. Under the dire Jim’ 
tion of W. S. Ball, chief botanist, the tops of old plantdm 
are bent over and placed in quart or pint jars filled witl 
a weak solution of arsenic, care being taken not to breal 
the stems. The poison is carried into the root system by 
capillary action. Death follows not only for the plan 
treated but also for others growing from the same ro0 
system. Every few days the jars are filled with fresl 
poison and moved to other plants. The solution used i 
a one per cent. strength of sodium arsenite or some otha 
arsenical that is readily soluble in water. Farmers wi 
have used the treatment experimentally against fil 
bindweed, or wild morning-glory, report good results i 
the late summer when vines are mature. Care must | 
taken to keep grazing stock away from treated plants. 


LEATHER from dolphin stomachs is the latest achiev 
ment of Soviet chemists. In their search for new sour 
of leather and leather substitutes, the chemists ha 
found that dolphins—sea-going mammals and small rel 
tives of the whale—have stomachs that provide suital 
material for women’s and children’s shoes, and vari0 
haberdashery articles. Dolphin leather will be mal 


factured at the leather works in Tagan Rog, Northe = 
Caucasus. The method was worked out at the Az : 
Black Sea office of the leather trust. Soviet chem 
have been actively working on leather materials, si 
the second five-year plan calls for increased shoe P 
duction.. One hundred million pairs per year is the 20MM fing 
to be attained, compared with present output of thi ord 


million. Twenty-one new factories are to be construc 
for the purpose. 


WESTERN farmers who had a fight on their hands % 
the chinch bug last summer will find that it w25 "Hii. 5, 
a skirmish, compared to the battle they will be up 28# 
in the summer of 1935. The hordes of tiny pests 
going into winter quarters in scarcely diminished 2 
bers. Even if the coming winter is severe there will 
doubtedly be enough survivors to breed a erop plag' 
calamity proportions, necessitating heavy expendi! 
in money and man-power to save the grain. We: 
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= Important New McGraw-Hill Books 


‘@chemical Engineering 
Plant Design 


- By Frank C, VILBRANDT, Iowa State College. 
Chemical Engineering Series. 341 pages, $4.00 


By. book presents plant design as a tool of chemical 
yineering and analyzes the fundamental principles 
,j factors involved in the development of technically 
i economically efficient plant process, from the lab- 
ntory stages through the pilot plant stages to the 
mercial size unit. Each phase is dealt with sepa- 
Bicly at first, then the accumulated data is presented 
ci a preconstruction cost accounting of the commercial 
plant. 


loys of 
Iron and Copper 


By J. L. Gree@, Research Engineer, Bethlehem 
Steel Corporation, and B. N. Daniworr, Graduate 
Student, Carnegie Institute of Technology. Al- 
loys of Iron Research—Monograph Series. 454 
pages, $5.00 


fers a complete critical appraisal of the literature 
Mother sourees of information on the manufacture, 
werties, and uses of steels and cast irons containing 
mer as an alloy. Of special interest is the unbiased 
mary of the properties and corrosion resistance of 
Fopper sheet steel and structural members, and the 


ice and 
Culture Contacts 


Edited by E. B. Reuter, University of Iowa. 
253 pages, $3.00 


ys together a number of significant papers pre- 
bl at the Twenty-eighth Annual Meeting of the 
Sociological Society. The papers deal with 
us aspects of the processes of social change as 
! find expression in concrete historical phenomena. 
thi order follows roughly the natural sequence—equi- 
ruff: “, contaet and disorder, equilibrium. An intro- 
lon by the editor covers the relation of historical 
“mena and the historical process to the natural 
Wag ences and outcome of race and culture contact, 
vutlines the major universals in the natural history 

and eulture contact. 


mparison of this steel with other low-cost materials. . 


Infant Behavior 
Its Genesis and Growth 


By ARNOLD GESELL and HELEN THOMPSON, as- 
sisted by CaTHERINE 8S. AMaTRUDA, Yale Clinic 
of Child Development. 343 pages, $3.00 


Here is the report of a unique investigation of mental 
development in normative infants in the first year of 
life, conducted under scientifically controlled conditions. 
The book deals mainly with findings and genetic inter- 
pretations, delineating in non-technical language the 
growth of posture, locomotion, prehension, speech, and 
adaptive and social behavior. 


Introduction to 
Atomic Spectra 


By Harvey E. Wuirtt, University of California. 
International Series in Physics. 457 pages, $5.00 


An unusually complete, detailed and simple treatment 
of the theoretical rather than the experimental aspects 
of spectroscopy, intended for the student with a work- 
ing knowledge of elementary physics and elementary 
ealeulus. After outlining the historical background of 
spectroscopy, the book develops the old and the new 
quantum theories of one-valence-electron atoms. The 
second half of the book discusses the complex atomic 
systems of two or more valence electrons and gives a 
brief account of x-ray spectra. The photographs of 
actual spectra are a feature of the text. 


The Problem of 
Mental Disorder 


A study undertaken by The Committee on Psy- 
chiatric Investigations, National Research Coun- 
cil, and supported by a grant from The Carnegie 
Corporation. Members of the committee: Mapt- 
sON BENTLEY, Chairman, Cornell University, and 
E. V. Cowpry, Washington University. 390 
pages, $4.00 


A candid appraisal of concepts, methods and principles 
presenting the views of well-known psychiatrists. The 
book states the problem in its various phases, presents 
the opinions of representative psychiatrists, interrogates 
the biological and psychological sciences to discover 
methods and products of research which may be ap- 
plied toward understanding the nature, origin, preven- 
tion and relief of the mental disorders, and summarizes 
and interprets the material collected, suggesting definite 
approaches to the entire problem. 


sts Send for copies on approval 


“™@cGRAW - HILL BOOK COMPANY, INC. 


West 42nd Street, New York 


Aldwych House, London, W.C.2. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE COMPOSITION OF THE “GREAT RED 
SPOT” ON JUPITER 

A GREAT island of solid, frozen ammonia floating on 
a sea of liquid hydrocarbons, like ethane, ethylene and 
acetylene, is suggested as the structure of the long-known, 
mysterious ‘‘great red spot’’ observed on the surface 
of the planet Jupiter. The hydrocarbon ocean may be 
as large as the planet itself, which is 34,800 miles in 
diameter. This postulate is presented by Dr. Arthur 
Adel, of the University of Michigan, and Dr. V. M. 
Slipher, of Lowell Observatory, in a report to the 
Physical Review describing research which provides in- 
dications of the nature of the atmosphere on the major 
planets Jupiter, Saturn, Neptune and Uranus. 

The largest constituent of the ‘‘air’’ of these distant 
planets of the solar system is methane, each molecule of 
which is composed of an atom of carbon and four atoms 
of hydrogen. Ammonia has previously been detected on 
Jupiter and Saturn. The ammonia island suggested by 
Drs. Adel and Slipher could be created by the extremely 
-low temperatures of the distant planets because they are 
so far removed from the source of the earth’s and their 
own heat—the sun. Of the major planets, Jupiter is 
nearest to the sun, but is still 483,300,000 miles away, 
over five times as far removed as the earth. Neptune, 
most distant of all major planets, is 2,791,600,000 miles 
away from the sun. The presence of methane in the 
atmosphere of the large planets indicates the tempera- 
ture is not lower than 265 degrees Fahrenheit below zero, 
which is the boiling point of methane. Yet this is low 
enough to freeze and liquefy such gases as ethane, thylene 
and acetylene. 

A search for other gases, according to Drs. Adel and 
Slipher, ‘‘leads to the conclusion that the other hydro- 
carbons, if they are present at all in the atmospheres of 
the giant planets, must exist only in traces relative to 
the amount of methane present. Presumably, these 
hydrocarbons as well as many others exist below the 
atmospheres of the giant planets. The unanchored mo- 
tion of Jupiter’s Great Red Spot suggests that it is an 
island of solid hydrocarbon or ammonia floating in a 
vast hydrocarbon ocean as extensive as the planet’s sur- 
face itself.’’ 


THE POURING OF THE SECOND 200-INCH 
MIRROR 

BLINDED by light from white-hot glass at a tempera- 
ture of 2,800 degrees Fahrenheit, scientific men and re- 
porters watched, for almost seven hours, great ladles 
transport 40,000 pounds of glass from the melting fur- 
nace to the mold for the new 200-inch telescope mirror 
which eventually will be placed in the new observatory 
of the California Institute of Technology on Mount 
Palomar. Dr. F. G. Pease was present to represent the 
Mount Wilson Observatory. 

As samples of the glass being poured were shown by 
officials of the Corning Glass Works it was learned that 


the secret formula used has been changed slightly since 
the first attempt last March. When the disk poured jy 
March was cooled for examination the glass was a deep 
turquoise blue. The twenty tons of glass poured in the 
present operation in 400-pound ladlefuls is highly traps. 
parent and crystal clear. The pouring was termed 
‘*complete success.’’ The disk will take eleven monthsj 
to cool to room temperature. . 

While the color of the glass makes little differencgll 
when used in a mirror which eventually will be coateg 
with silver, or perhaps aluminum, the great transparency 
of the present type glass would be significant for leng 
telescopes where the stellar light must pass through th@ 
glass. The largest lens, or refractor, telescope in th 
world, at the Yerkes Observatory of the University o 
Chicago, is but forty inches in diameter. 


THE VITAMIN B REQUIREMENTS OF MAN 


WHat is believed to be the first exhaustive study ¢ 
any of the vitamins from the point of view of how mue 
a human being needs has been made at Yale Universit 
by Dr. George R. Cowgill, associate professor of physidl 
logical chemistry. Dr, Cowgill has devoted his researdj 
to the vitamin B requirements of man and has estalil™ 
lished a measure by which nutritionists can determi 
whether an individual’s diet contains enough of this imm 
portant food factor. The results of Dr, Cowgill’s studi 
have been published by the Yale University Press for ti 
Institute of Human Relations. : 

Deficiency of vitamin B in the diet has long be@ 
known to be the cause of beriberi, a disease which coll 
stitutes one of the most serious medical problems in t 
Far East. The greatest significance attaching to vitamg 
B for people living in North America is the fact th 
it may be a cause of various chronic conditions summ 
ized under the vague term ‘‘ill-health.’’ In these 
stances the shortage of the vitamin may not be gre 
enough to result in manifest beriberi, but sufficient 
produce a complication difficult to recognize and @ 
which therefore escapes treatment. Various gastrd 
testinal disorders, such as gastric ulcers and colitis, @ 
be related to vitamin B deficiency; certain heart ¢ 
orders and various neurological conditions may h | 
their beginnings in a diet lacking sufficient amounts 
this vitamin. ; 

Body weight and vigor of vital processes (metabolis M) 
were found by Dr. Cowgill to be the most impor 
variables determining vitamin B requirement. In 
proaching the problem, he made studies of dicts 4% 
ciated with beriberi and diets not associated with diseg™ 
Among the former were those of families in Labragy 
Newfoundland and Calcutta; prison diets in the 
East, notably at Manila, Selangor and Singapore, 
diets of various seamen and soldiers, A study of img 
diets not associated with beriberi included 
such as those of American white and Negro fam y 
rations allowed by the German Government for civ 
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ROBERT A. MILLIKAN 


brings his research up-to-date in 
his new and brilliant book— 


ELECTRONS PROTONS. 


See these new books at the University 
of Chicago Press exhibit at the 
A. A.A. S. meeting at Pittsburgh. 


PHOTONS, NEUTRONS, 
AND COSMIC RAYS 


. the growth of discovery and the rapidity of the advance in physics from the base occupied in 


1924 has made it altogether necessary to add six entirely new chapters... . 


‘Waves and Particles,’ ‘The 


Diseovery and Origin of the Cosmic Rays,’ ‘The Spinning Electron,’ ‘The Positron,’ ‘The Neutron and 
the Transmutation of the Elements,’ and ‘The Nature of the Cosmic Rays,’ so that in this particular the 
book is not at all a revision. The illustrative material, too, has been much more than doubled, and now 


becomes quite a notable feature.’’—From the preface. 


Ready December 24. 458 pages, illustrated. $3.50; postpaid $3.65 


FROM GALILEO 


TO COSMIC RAYS: 


A New Look at Physies 


By Harvey B. Lemon, Professor of Physics, Uni- 
versity of Chicago. 

“An outline of physics made fascinating! ...a great 
textbook for student and layman.”—Gerald Wendt, ‘Tee 
York Herald-Tribune. 


“The unique method of approach to the rather difficult 
problem of presenting elementary physics and the obvious 
enthusiasm which the author has for the subject should 
commend the volume to a wide circle of readers. Perhaps 
one difficulty which teachers of physics have unconsciously 
faced is the fact that the subject matter of physics has been 
traditionally presented in a more or less formal manner 
which tends to minimize any human interest which the sub- 
ject contains. Dr. Lemon has put this human interest into 
the book.”—F. K. Richtmyer, Cornell University. 


350 graphic line drawings, 50 stereoscopic photos ; 
100 halftones; 460 pages. Educational edition, 
$3.75, stereoscope .75; postpaid $3.90, without 
stereoscope ; $4.65, stereoscope included. 


THE DIFFRACTION 
OF LIGHT, X-RAYS, and 
MATERIAL PARTICLES 


By CHARLES F. Meyer, Professor of Physics, Uni- 
versity of Michigan. 


‘*This is an excellent, systematic, and relatively 
elementary, but complete introductory statement 
of the subject, suitable as a text for students and 
as reference for all workers in physics or in other 
sciences touching optics or x-rays. The chapters 
on the Diffraction Grating (80 pages) and on 
Sundry Ramifications of Diffraction Theory (85 
pages) are especially noteworthy. Some interest- 
ing historical material is also included.’ ’—Review 
of Scientific Instruments. 


473 pages, illustrated, cloth, $5.00; postpaid $5.15. 


for— THE PHYSICAL AND MENTAL GROWTH 


Pediatricians 
Psychiatrists 
Psychologists 
Neurologists 


OF PREMATURELY-BORN CHILDREN 


By Juttus H. Hess, M.D., Gzorce J. Mone, M.D., and F. Bartetme, Px.D. 


The results of a 12-year study of almost 2,000 children cared for in the Prema- 
ture Infant Station of the Sarah Morris Hospital of Michael Reese Hospital, Chicago. 
No other book contains so much original research and such extensive records and data. 


464 pages, illustrated, $5.00, postpaid $5.15. 


The University of Chicago Press 
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during the winter of 1916-1917 and the dietaries of 
workers on sugar and cacao plantations in the East and 
West Indies. 

He has established that the ratio of the amount of the 
vitamin to the energy-yielding value of the diet corre- 
lated with the body weight and metabolism expresses the 
adequacy of the diet in vitamin content. Thus the diets 
associated with beriberi showed an average ratio of 1.74, 
while in diets where the disease did not occur, the ratio 
was 2.18. Men require more vitamin B than women. Dr. 
Cowgill states that ‘‘students of the beriberi problem 
have frequently commented on the fact that this disorder 
is preeminently a disease of young adult males. As an 
explanation of this it has been suggested that beriberi 
is chiefly an ‘institutional disease,’ that is to say, a 
disorder found in jails, asylums, groups of laborers and 
the like, and that the conditions in society which operate 
to form these groups affect men more than women. The 
results of the present study suggest another explanation. 
The formula derived from these quantitative studies in- 
dieates that the two most important variables determin- 
ing the vitamin B requirement are the body weight and 
the metabolism. Now it is generally known that males 
have a distinctly higher rate of metabolism than females, 
and being usually heavier and more active, consequently 
consume greater quantities of food. Therefore, males 
have a higher total energy exchange per day. Under 
conditions where the vitamin B content of the ration 
proves to be very close to that required by the organism, 
there is little or no factor of safety against beriberi, and 
this sex difference in total metabolism may be the chief 
factor determining whether beriberi shall develop. Un- 
der such circumstances it is obvious that the males should 
be more liable to the disease. ’’ 


THE ISOLATION OF A PROTEIN DERIVA- 
TIVE FROM THE TUBERCLE BACILLUS 
(Copyright, 1934, by Science Service) 

A GREAT advance in medicine’s warfare on the great 
white plague, the obtaining of tuberculosis test material 
in pure erystals, has been made by Dr. Florence Seibert, 
of the Henry Phipps Institute in Philadelphia. 

For sixty years investigators have been endeavoring to 
isolate in pure form this substance of the tuberculosis 
bacillus. Tuberculin allows the making of a simple skin 
test to tell whether or not a person or animal has tuber- 
eulosis. The new purified substance will be of immediate 
application to human patients. 

It has been known for 60 years that this substance was 
in the TB ‘‘germ’’ and it has been used in tuberculin 
tests on man and in vast programs of tuberculosis eradi- 
cation in cattle to insure a safe milk supply. But it has 
never before been available in pure form. 

The isolation of this new substance, called the puri- 
fied protein derivative of the tubercle bacillus, may be 
likened to getting out of the pancreas pure crystalline 
insulin for treating diabetes. Using the old tuberculin 


would be like using a preparation of the whole pancreas 
to treat diabetes. 


The insulin would be there, but so 
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would many other substances. Old tuberculin containeg 
the tubereulosis detective, but it also contained many 
other things. 

To produce this important protein substance, tubercle 
bacilli were grown on an inorganic medium, and by 
special chemical methods the pure crystalline substance 
was isolated. Dr. Seibert has reported technical details 
of the isolation in the American Review of Tuberculosis. 
Her work was done under the auspices of the medical re. 
search committee of the National Tuberculosis Associa. 
tion, largely supported by Christmas seal sales. 


A PROPOSED SUBSTITUTE FOR MORPHINE 
(Copyright, 1934, by Science Service) 


AFTER years of painstaking research, investigators have 
produced a new derivative of morphine in the course of 
experiments directed toward the discovery of a non- 
addicting form of morphine. Dihydrodesoxymorphine-D 
is the name of the new drug. It was made by Dr. Lyn- 
don F. Small, research chemist at the University of Vir- 
ginia. It is ten times as effective as morphine in reliey- 
ing pain. 

Given as a substitute for morphine to persons addicted 
to the latter drug, the new product satisfied the cravings 
of the addicts and relieved the painful abstinence symp- 
toms that follow withdrawal of morphine, This indi- 
eated that it also might be habit-forming. — 

Tests with monkeys and other animals indicate that 
these animals develop toleranee to the new drug as they 
do to morphine. It is not certain, however, that experi- 
ments on monkeys are a correct index of the new drug’s 
addiction or habit-forming property for man, 

The final test of this point is now about, to be made. 
Patients suffering from severe cancer and advanced 


tuberculosis are sure to become addicted to morphine, § 
because that is the only drug which will control their | 


pain and cough. A group of such patients will soon be 
given the new drug instead of morphine to relieve their 
suffering. If they fail to develop addiction to the new 
drug, dihydrodesoxymorphine-D will be hailed as the 
long-sought, safe substitute for morphine, and possibly 
as an aid in the prevention of nareotie drug addiction. 
If it ean be used in the case of persons already addicted 
to narcotic drugs, it might aid in their ‘‘eure.’’ 


Since Dr. Small can produce only a limited amount | 


of the new morphine in his laboratory, he has patented 
his discovery and given the patent rights to the Secretary 
of the Treasury. The commissioner of narcotics is now 
able to license manufacturing firms to produce enough 
of the new drug to complete the clinical trials. 

The discovery of dihydrodesoxymorphine-D was the 
result of a concerted attack on narcotie drug addiction 
by several groups of scientists working. under the 


guidance of the National Research Counell. Cooperating 
with the National Research Council’s committee havé 
been the U. 8. Public Health Service, the Narcotic Br 
reau of the U. 8, Treasury, the University of Michiga" 
and the University of Virginia. : 

At the University of Virginia a research laboratory 
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Bioactive bromine were produced, one with a half period 


DECEMBER 14, 1934 


was established under Dr. Small’s direction for chemical 
analysis and synthesis of alkaloid substances related to 
or similar to morphine. Because few American chem- 
ists had worked on alkaloid chemistry in the past twenty- 
five years, it was necessary at the start of the work to 
import chemists from Europe. Dr. Small himself spent 
two years im narcotic research in Europe. The ‘‘im- 
ported’? chemists who have worked with him are Dr. 
Erich Mosetting and Dr. Alfred Burger. 

At the University of Michigan another research lab- 
oratory was established under the direction of Professor 
Cc, W. Edmunds and Dr. Nathan B. Eddy, for biological 
testing of the narcotics and their substitutes. All clinical 
work is being done under the direction of Dr. Walter 
Treadway, ¢chief of the division of mental hygiene of the 
U. S. Publie Health Service. Funds for the work are 
being provided by the Rockefeller Foundation. 


THE FOSSIL EGG FROM TEXAS 
(Copyright, 1934, by Science Service) 


THE world’s oldest fossil egg, approximately 225,000,- 
000 years old, has been found in the Permian Red Beds, 
an exceedingly ancient geological formation of north 
central Texas, by the recently returned expedition from 
the Harvard University Museum of Comparative Zoology. 

The egg, three inches long and rusty in coloring, is 
more than twice the age of previously known specimens, 
the famed dinosaur eggs of the Gobi Desert being about 
100,000,000 years old and the oldest known to science 
previous to the present discovery. It is one of the most 
primitive eggs ever laid on land. Prior to that time ani- 
nal eggs had always been deposited in water, a feature 
retained from the fish ancestry of the amphibians. Un- 
hatched, and preserved with but little distortion, the 
fossil gives an accurate conception of the egg’s original 


| shape and also of the character of the shell, which is 


lightly eracked in various places. A microscopic study 
of this shell is now under way to determine the structure 
of the limy covering. 

The egg can not be definitely associated with any par- 
ticular animal, but it is believed to be that of a large 
lzard-like animal known as Ophiacodon, a creature with 
a exceptionally large head and short limbs, measuring 
about six feet from snout to tip of tail. The partial 
keleton of an animal of this kind was found near the 


ITEMS 


Usine super-penetrating x-rays with energies equiva- 
nt to from 1,500,000. to 2,000,000 volts, Professor F. L. 
lopwood, of St. Bartholomew’s Hospital in London, 
inounces that the non-electrical particles—the neutrons 
~have been obtained from the element beryllium. Using 
these neutrons as bombarding particles, both iodine and 
imine have been made radioactive by the artificial 
leans. The half period of the radioactive iodine—its 
upidity of decay—is thirty minutes. Two types of 


it thirty minutes and another with a half period of six 
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hours. Professor Hopwood’s announcement, describing 
the work that he has carried out with six collaborators in 
London and Berlin, appears in a recent issue of Nature. 


Strupies conducted by the U. 8. Public Health Service 
show that an encephalitis outbreak of the type that oe- 
curred in St. Louis and vicinity last year may appear any- 
where in the United States at any time. The virus that 
causes this disease is pretty well distributed throughout the 
country. When, where and why this low level of infec- 
tion will flare up into another serious epidemic is not 
known. Investigations are being made to ascertain what 
factors determine when an outbreak takes place. A test 
has been devised that gives a pretty good though not an 
absolute indication of whether or not a person has been 
infected with the virus of St. Louis encephalitis, as this 
type of the disease has come to be known. Numerous 
healthy carriers of the disease have been detected by this 
test, according to Dr. J. G. Wooley, of the U. 8. Public 
Health Service’s National Institute of Health, who re- 
ported to the Washington Branch of the Society of 
American Bacteriologists. Dr. Wooley reported studies 
made by himself and two other officers of the service, 
Drs. Charles Armstrong and R. D. Lillie. 


THE fight against smallpox has not yet been entirely 
won. Statisticians of the Metropolitan Life Insurance 
Company make this statement in spite of the fact that 
their figures show there was less of this dread disease in 
the United States and Canada in 1933 than ever before 
and that the records for the first seven months of 1934 
promise a further drop in the number of smallpox cases. 
Significant is the fact that fully three fourths of the 
smallpox cases reported by American states in 1933 oc- 
curred in only twelve states whose population is only 
one fifth of that of the entire country. ‘‘Generally 
speaking, these states are the ones in which popular sen- 
timent has been most opposed to compulsory vaccina- 
tion.’’ The twelve states are California, Colorado, Idaho, 
Iowa, Montana, Nevada, Oklahoma, Oregon, Texas, Utah, 
Washington and Wisconsin. Failing in the same class of 
above-average prevalence of smallpox during 1933 was 
the Canadian province of Saskatchewan. 


Grapes from South Africa will be on the United States 
market for the first time during the coming winter, 
thanks to a new pest-eliminating treatment and to a 
regulation of the U. 8. Department of Agriculture per- 
mitting fruit so treated to enter. This will give 
vineyard owners in South Africa the market advantage 
inherent in the fact that the Northern Hemisphere’s 
winter is the Southern Hemisphere’s summer, enabling 
the shipping of ‘‘early’’ grapes for the American 
Christmas market. The embargo that has hitherto been 
enforced against South African grapes has been due to 
the danger of introducing the dreaded insect pest, a fruit 
fly, into the still-exempt American fruit-growing re- 
gions. The new treatment consists in exposing the packed 
grapes to high temperature for a brief period. This 
eliminates any flies that may be present but does not 
damage the grapes. 
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LAMPS 


We offer a Complete Line of Artificial Light Sources for 
Microscopy: 


1—Lamps for General Microscopy with 
diffused light sources: Class Room 
Lamp “MIFOILD” (see illustration) 
and others. 

2—Incandescent Lamps of high intrinsic 
intensity with concentrated filament for 
darkfield work, photo-micrography and 
for use with Monochromatic light fil- 
ters Monla Lamp (see illustration) and 
others. 

3—Arclamps: Light sources of highest in- 
trinsic intensity for photo-micrography, 
fluorescence microscopy and other spe- 
cial applications. 

4—Other light sources for diversified pur- 
poses. 


MIFOILD LITERATURE UPON REQUEST MOnLA 


E. LEITZ, INC., Dept. 619 


60 E. 10th St., New York Ti 


BRANCHES, 
WASHINGTON, D. C., CHICAGO, ILL., SAN FRANCISCO, CALIF., LOS ANGELES, CALIF. |i | 


AIRPLANE TYPE AUTO 


H COMPASS and COMPENSATOR STOKES ELECTRIC WATER STILL’ 
The Gift Supreme for the Motorist 4 

Have you ever taken the wrong road has new type H E A T ! N G U NiTi 
out of a strange city and wondered 
whether you were traveling in the 
right direction or not, or have you 
ever followed the right route number 
the wrong direction? 
With your car equipped with a Hull 
Automobile Compass you will con- 
stantly know your direction of travel. 
To overcome the magnetic effect on 
the compass of the steel and electri- 
cal equipment in an automobile, a de 
vice known as the Compensator has been developed and is 
supplied boxed with the compass. 
Many thousands are now in use 

AUTO COMPASS & $1.95 

Postpaid in U. 8. 


WALTER F. MARTINI 2 & 4 Stone St., 


—Distributor— New York, N. Y. 


Scientific Apparatus of all descriptions, new and used, 
at unusually low prices. Best makes. On hand now— 
Zeiss Quartz Spectrometer—Zeiss Phoku Eyepiece Camera— 
Reichert Petrographic-Metallurgic Microscope—Fr. Schmidt 


& Haensch Polariscope — Colorimeter (same make) — Zeiss 
telescope—Large assortment ecroscope objectives includ- 
‘ see DUAL TYPE SAFETY DEVICE 
© can supply your requirements—wr us partic rs affords two- fold protection: against 
COLOR INSTRUMENT CO. shutting off of water supply or over- 


heating because of scale. Device con- 
trolied by temperature alone, carries 
no current; easily reset. 


New York 


220 West 42nd Stroy, 


PRECISION BINOCULARS 


Made with the accuracy of fine scientific instruments. 
Ample range of magnifications, bright clear field; 


Folder describes fully this and many 
other exclusive features. 


compactness; freedom from color aberration. 
For Information write F. J. STOKES MACHINE CO. ‘One ale 
BAUSCH & LOMB OPTICAL CO. 5958 Tabor Road Olney P. 0. Water Sil 


632 St. Paul St., Rochester, N. Y. 


Philadelphia, Pa. 
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Second Edition: Revised and Enlarged 
THE RAT; DATA AND REFERENCE TABLES 
Memoir No. 6: 458 pages. Bibliography: 2206 titles 
HENRY H. DONALDSON UNIVE 
Published by THE Wistar B OSTON RSITY 
Philadelphia, Pa., U. S. A. Price, $5.00 
The Rat: A bibliography, 1924-1929. 
L. E. DRAKE and W. T. Heron 
1353 titles—with subject index. ORGANIZED IN 1873 
Price—50 cents 
Orders may be sent to 
The Wistar Institute, 36th Street & Woodland Ave., 
Philadelphia, Penna. ANNOUNCEMENT 
GENERATION OF THE UNIVERSE ates 
And “Design For Living” may be obtained by application to 
ANALYSIS OF THE WORLD’S 
FUNDAMENTALS 
Price $1.50 Postpaid 
By PERCY A. CAMPBELL THE REGISTRAR 
16208 Nelaview Rd., E. Cleveland, Ohio. 
80 East Concord Street 
The Boston Massachusetts 
Foundations of Science 
By H. POINCARE 
Pp. xi+ 553. 
° * 
Containing the authorized En- t It b 
glish translation by George liter mer ranes 
. . . for fine filtrations 
ypothesis, e ue 0 . : 
Seience’’ and ‘‘Science and | given porosity 
Method,’’ with a special preface | Gui « OF tested porosity 
by Poincaré, and an introduc- (bacteria, albumen, tested, etc.) 
tion by Josiah Royce. Price for use in: 
postpaid, $5.00. Preparative Chemistry 
Colloidal Chemistry 
THE SCIENCE PRESS Biology & Medicine 
Grand Central Terminal New York, N. Y. Chemical Analysis 
etc. 
° . . Send for a copy of Catalog U3 (32 
Field Equipment for Engineers, pages) describing the membranes, appa- 
Explorers, Hunters, Travelers ratus, giving a summary of results, bibli- 
Scientific Instruments, Packing Equipment, ography, ete. 
Skis, Firearms, Clothing, Fiala Pat. Sleep- 
ing Bags, Optical Instruments, Astronomic * Membranes Peed | 
Telescopes; Range Finders; Binoculars. made according ] Pfaltz & Bauer, Inc. §. 12-21 
Paulin Altimeters. Write for Catalog “A” 7 Setqmaney- 300 Pearl St., N. Y. C. 
FIALA OUTFITS achm 
47 Warren St., New York tomes 
lulose Esters. | | 
Leitz Microscopes—A number of used monocular labo- Porosities are m4 
tatory microscopes in good working order for classroom | 
use are available at attractive prices. These instruments 
have rack and pinion coarse adjustment, top fine adjust- Tested mem- 
“ent, square stage, double nosepiece, Achromatic objec- 
a live lémm (10X), Achromatic objective 4mm (45X) and tions 2s, 
y 10X ocular. Further information upon request. Address als of known | | 
B.N.,” c/o SCIENCE, 3941 Grand Central Terminal, micron size. 
New York, N. Y. ~ al 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SOME ADVANCES IN THE SCIENCES 
DURING 1934 


(Copyright, 1934, by Science Service) 
Physics 

RADIOACTIVITY was created by an external cause for the 
first time when Professor F. Joliot and Mme. Irene 
Curie-Joliot, Institute of Radium, Paris, bombarded 
boron, magnesium and aluminum with alpha-particles 
with the result that positrons were given off after the 
bombardment was stopped. Chemical proof was obtained 
of artificial transmutation as a result of their produc- 
tion of artificial radioactivity. Artificial production of 
radioactive elements useful in medicine and superior in 
intensity to the rays of radium was predicted by them 
at the International Conference on Physics. 

Carbon is made artificially radioactive and delayed 
production of positrons is produced by bombardment 
with deutons accelerated with a million-volt tube, was 
demonstrated by Professor C, C. Lauritsen, R, Crane and 
W. Harper of the California Institute of Technology. 

Artificial radioactivity was produced in graphite (car- 
bon) by bombardment with 600,000-volt protons with the 
production of positrons by Drs. J. D. Cockcroft, C: W. 
Gilbert and E. T. S. Walton, Cambridge, England. 

Alpha-particles are ejected from lithium at speeds 
greater than the swiftest radioactively-produced alpha- 
particles when lithium is bombarded with deutons, Caven- 
dish Laboratory experiments showed. 

A way to make common element sodium radioactive 
by artificial means and yield gamma radiation over twice 
as penetrating as those from natural sources was dis- 
covered by Professor Ernest Lawrence, Drs. Edwin Me- 
Millan and Maleolm ©, Henderson at the University of 
California. 

On basis of experiments on bombarding heavy uranium 
with neutrons Professor Enrico Fermi, Italian physicist, 
predicted the early discovery of a whole series of radio- 
active elements lying between thorium and actinium in 
the periodic table. 

Artificially produced gamma radiation having pene- 
trating power equal to 3,500,000 electron-volts of energy 
was reported by Drs. C. C. Lauritsen and R. Crane, 
of the University of California. 

A theory of the origin of the mysterious cosmic rays 
was advanced by Professor F. Zwicky, of the California 
Institute of Technology, and Dr. W. Baade, of the Mount 
Wilson Observatory, which holds that the rays are caused 
by the sudden flare-up, or bursts of energy, from the type 
of star known as super-novae. 

Cosmie rays were deflected by strong fields for the first 
time in the laboratories of the University of Stuttgart by 
Ernst Lenz, pupil of Professor Erich Regener, the cosmic 
ray authority, indicating that much of the radiation is 
corpuscular in nature. 

For the first time the intensity of cosmic rays has been 
found to vary with different times of the day, the maxi- 
mum occurring at noon and the minimum between 9 P. M. 
and 3 A. M., by Dr. Victor F. Hess, of the University of 
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Innsbruck, working in the Tyrol Mountains, 7,600 fog; 
above sea-level. 

Partial annihilation of matter, the building up process 
whereby heavier elements could be formed from atoms 
of hydrogen, is responsible for the formation of cosmic 
rays, according to Dr, R. A. Millikan, 

While cosmic rays are now known to consist of a mix. 


ture of corpuscular particles and photons of light the 


particle part of the rays accounts for from 90 to 98 per 
cent. of the total intensity at the top of the atmosphere, 
according to the estimate of Dr. T. H. Johnson, of the 
Bartol Research Foundation. 

Plans were announced -by Dr. A. H. Compton for ex. 
tended cosmic ray research with small unmanned free. 
flight balloons which would transmit by radio the data 
being obtained in automatic instruments miles above the 
earth. 

Cosmic ray measurements 820 feet below the surface 
of the Red Sea indicate that a large share of cosmic 
radiation consists of electrical particles, according to 
Professor W. F. G. Swann of the Bartol Research 
Foundation. 

Radiation resembling cosmic rays but less penetrating 
is thrown out by the tops of thunderstorm clouds was 
reported by Dr. B. F. G. Schonland, South African 
physicist. 

Hardest cosmic rays so far discovered (penetrating 
more than 800 meters or 2,620 feet of water) were dis- 
covered by Dr. Axel Corlin of the University of Lund, 
Sweden, through experiments in an iron mine. 

The formation of positrons from cosmic or gamma rays 
received support from calculations by Drs. W. Heitler 
and F. Sauter, of Bristol and Berlin. 

Cosmic rays are charged particles, not radiation, Drs. 
A. H. Compton and R. J. Stephenson, University of Chi- 
cago, concluded on the basis of cosmic ray meter records 
of the Settle-Fordney stratosphere 11-mile high flight. 

Evidence accumulated that a trinity of particles, neu- 
tron, positron and electron, compose all the matter of 
the universe. 

Following Dr. R. M. Langer’s and Dr. Carl Anderson’s 
early prediction, renewed suggestions that there exists 
a new atomic particle—the negative proton—were ad- 
vaneed by Dr. S. Tolansky of the Imperial College of 
Science, London, and Professor G. Gamow of the Poly- 
technical Institute, Leningrad, U. 8. S. R. 

A new atomic particle—a double weight neutron—was 
suggested by Dr. M. A. Tuve of the Carnegie Institution 
in Washington. 

Experimental proof of conversion of radiation (cosmic 
or gamma rays) into matter (electrons or positrons) was 
questioned by Dr. Carl D. Anderson, California Institute 
of Technology, who holds that when lead or aluminum is 
bombarded, rays merely knock out particles already ¢* 
isting in atomic nuclei. 

A new source of protons for atomic bombardments, 
consisting of an electric are operating in hydrogen at 
low pressure between an incandescent filament and 4 
metal electrode, was devised by Drs. Edward 8S. Lamar 
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Advanced Research Problems 


Simplified through the use of this new and powerful tool. Its use 
now makes available a higher order of accuracy in the measurements 
of Hydrogen Ion Concentration. 


A Glass Electrode pH Apparatus 


A high degree of accuracy. 


No “poisonings” or other limitations 
as to solutions. 


Quartz insulation throughout. 


Adequate metallic shielding prevents 
static disturbances. 


Potentials measured with a Lindemann 
-quadrant electrometer. 


Method of substitution prevents possi- 
ble terminal errors. 


Small amounts of solutions may be 
measured as small as 1.001 m.1.—just 
enough to fill a very fine capillary 
tube. 


Complete with electrometer, micro- 
eli scope, aluminum shielding box with 


switches, rheostats, deuble scale milli- 
voltmeter, and complete glass elec- 
trode assembly including calomel half 
cells. 


Send for Complete Description of the 
Possibilities of this New Development. 
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MANUFACTURING COMPANY 


General Offices: 1517 Sedgwick St., 
Chicago, Ill., U. 8S. A. 


No. 5277 


MANUAL OF THE 
SOUTHEASTERN FLORA 


ILLUSTRATED 


Being Descriptions of the Seed-Plants growing naturally in North Carolina, South Carolina, 
Georgia, Florida, Alabama, Mississippi, Tennessee and Eastern Louisiana 


By 
JOHN KUNKEL SMALL 


T= Manual replaces the author’s Flora of the Southeastern United States, 
published in 1903 (second edition 1913), for the Southern States east of the 
Mississippi River. It embodies the results of continued exploration and study, 
thus bringing up to cate our knowledge of this floral region. 

The Manual is the only complete illustrated work on the flora of the South- 
east by a recognized authority. 

In addition to analytical keys to the various plant groups, and descriptions 
of the orders, families, genera, and species, regional or altitudinal and geographic 
distribution, there are xxii + 1554 pages and over 1500 illustrations, one illustra- 
tion of a species of each genus. 


Price $10.50 Postpaid 


THE SCIENCE PRESS PRINTING CO. 
LANCASTER, PENNSYLVANIA 
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and Overton Luhr, Massachusetts Institute of Tech- 
nology. 

Fast electrons, as well as cosmic and gamma rays, may 
give rise to pairs of negative and positive particles when 
they hit nuclei of atoms, Dr. D. Skobeltzyn, Leningrad, 
found. 

Professor Enrico Fermi of Italy discovered the type of 
artificial radioactivity in which a negative electron or 
beta-particle is liberated—as contrasted with the libera- 
tion of the positron in the Joliot experiments—by bom- 
barding elements with neutrons. 

That the half-life or rate of decay of artificial radio- 
active materials is different for the same substance when 
produced in different ways was shown by the experiments 
of Drs. C. C. Lauritsen, R. Crane and W. Harper, Cali- 
fornia Institute of Technology, who found that, when 
they turned carbon into nitrogen by bombarding it with 
deutons, the half-life of the material was different from 
the nitrogen made by the Joliots in Paris by bombarding 
earbon with alpha-particles, 

The positron is the shortest lived thing in the universe 
and dies when absorbed by matter as predicted by the 
Dirae theory, Professor F. Joliot and Professor Jean 
Thibaud, French scientists, determined independently. 

Using instruments counting individual photons of light, 
Swiss scientists, Edgar Meyer, M. Schein and B. Stoll, 
have been able to detect a new band of invisible light in 
the ultra-violet in the region from 2,400 to 1,900 Ang- 
strom units, 

By free-flight balloon ascensions Professor Erich Rege- 
ner of the Physical Institute of Stuttgart, Germany, 
indicated that 70 per cent. of the ozone is below 19.5 
miles altitude, much lower than the height previously 
supposed. 

Invention by Professor G. R. Harrison, of Massachu- 
setts Institute of Technology, of two devices for measur- 
ing and analyzing complicated spectra are: (1) a wave- 
length computing machine which automatically prints 
wave-lengths and intensities with all correction factors 
directly on a photographic plate, and (2) an interval 
sorter which performs and sorts 50,000 subtractions of 
wave numbers per minute. 

Analysis of the observations made by American in- 
vestigators during the Polar Year indicates that the tem- 
perature of the region from 62 to 124 miles above the 
earth is probably in the neighborhood of 80 degrees 
Fahrenheit. 

Small periodic variations in the measurements of the 
velocity of light were found in the course of extensions 
of Michelson’s experiments at Mount Wilson Observa- 
tory, which gave a new average value, 299,774 kilometers 
per second, but these were attributed not to a real varia- 
tion in light’s speed but to other undiscovered causes. 

A new theory of relativity developed by Sir Shah 
Sulaiman, distinguished mathematician and justice at 
Allahabad, India, links the classical mechanics of Sir 
Isaac Newton with the results predicted by Einstein’s 


relativity. 


‘*Photographs’’ of atoms magnified, in effect, 200,- 
000,000 times obtained by the use of x-rays were ex- 
hibited by Professor A. H, Compton and Dr. E. O. Wol- 
Jan of the University of Chicago. 
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X-ray studies of the structure of wood fibers Tevea| Mmmm all 
that even, soft tone accompanies the non-orientation ofa 
the wood fibers in the maple back of a violin, Dr, K i ar 
Lark-Horovitz and W. I. Caldwell of Purdue University] = 
have discovered. 


Heat-absorbing glass which removes 52 per cent, of wa 
the ‘‘hot’’ but invisible infra-red rays and which jg ey. ] 
pected to prove useful for skylights in southern factoricgfilmm can 
during hot summer months, was reported by Dr. Roger 4 yl 
8. Estey, physicist of the Electrical Testing Laboratories MN up 
New York City, to the Optical Society of America, Oe cor 


certain light conditions by attaching polarizing prisms im 


Sextants and binoculars can be improved for use under ; Los 
Dr. E. O. Hulbert, Naval Research Laboratory, found @ 


A precise value for the velocity of sound, 1087.13 fect ill Pro 
per second at zero degrees Centigrade was announced byl fess 
Dr. Dayton C. Miller, Case School of Applied Science,fiillll set 
who computed data from big gun firing just after the Is 


close of the World War. ia 
By firing a gun into the barrel of a similar gun, DrgmMt 
C. Ramsauer, German physicist, developed a method a 
producing high pressures and high temperatures simuldm 
taneously. 4q 
The Raman effect of heavy water (containing hydrogen 
isotope mass two) is different from that of ordinary 
water, Dr. R. W. Wood, Johns Hopkins University, founda 
Production of clear crystals of lithium fluoride trans¥ 


parent to 900 Angstrom units in the ultra-violet and witl 4 allec 
practically no variation in dispersion over visible spec 3s ma 
trum, have been developed as a practical optical materia nd | 
in large sizes by Professor D. C. Stockbarger of Massage 4 
chusetts Institute of Technology. wt e@ 
an ( 

Chemistry 


Triple-weight hydrogen, three times as heavy per atom : Con 
as the ordinary kind, was discovered at the Cavendisigg 
Laboratory of Cambridge by Lord Rutherford and Drs tem; 


M. L. Oliphant and P. Harteck; at the Department of; by-; 
Terrestrial Magnetism of the Carnegie Institution by DMM Var 
M. A. Tuve, L. R. Hafstad and Odd Dahl; at Princetot j diss 


University by Drs. Gaylord P. Harnwell, Henry ee 134; 
Smyth, Walker Bleakney and Philip T. Smith. 

Existence of helium of atomic mass three instead of 
four was reported by Dr. P. I. Dee of Cavendish Labora 
tory of the University of Cambridge. 

Age-long impact of cosmic rays on the earth’s surfac e 
caused the formation of the rock-like material of thm 
erust out of the nickel-iron core, is the suggestion 0% 
ProfessoreGilbert N. Lewis of the University of Cali 
fornia. 

A new chemical indicator ealled ‘‘nitrazine yellow’ 
for telling the difference between acid and base solutio ‘% 7 
at very low concentrations was developed by Dr. Hen"iidine, 
Wenker. 

Protactinium, after uranium the heaviest of all elé 
ments in atomic weight, was successfully isolated ind@ | 
pendently in the United States by Dr. Aristid VOU 
Grosse, University of Chicago, and in Berlin by Dim 
Georg Graue and Hans Kading, Kaiser Wilhelm I @ 
stitute. 

The atomic weight of protactinium, next to the heavl 
element known to science after uranium, was measure 
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ss 231 times that of hydrogen by Dr. Aristid Von Grosse 
ad M. S. Arguss, of the University of Chicago. 

Professor Enrico Fermi, Italian physicist, reported the 
production of new material by bombarding uranium, 
present heavy-weight champion, with neutrons, but later 
found that what he had mistaken for element number 93 
yas really a new form of actinium of atomic number 91. 

Propane, a normal constituent of liquefied natural gas, 
an extract a considerable portion of the so-called Penn- 
yivania type of ingredient of lubricating oil, making a 
uperior oil out of supposedly inferior western oils, ac- 
wording to work carried out by Dr. Uiric B. Bray, of 
Los Angeles. 

Specially prepared calcium sulfate or gypsum, called 
gluble anhydrite, was developed as a drying agent by 
Professor W, A. Hammond, of Antioch College, and Pro- 
fessor J. R. Winthrow, of the Ohio State University, 
yseful in dehydrating alcohol and other chemicals. 

Isolation in pure crystalline form of a new, very re- 
ytive substance, gamma methyl fructoside, from fructose, 
the sugar of fruits, by Dr. Claude S. Hudson, U. 8. Na- 
Institute of Health, called in question current 
demical_ views as to the composition of sucrose, the 
wmmon sugar of commerce. 

Citric acid, which makes lemons sour, was extracted 
onmercially from the cheapest kinds of Russian tobacco 
by Soviet chemists. 

A rival for transparent cellulose wrapping material 
alled Pliofilm was made synthetically from rubber which 
s moisture-proof, elastic and easily sealed by slight heat 
ud pressure. 

A new antiseptic, azochloramid, soluble in water and 
wt easily destroyed by heat was reported to the Ameri- 
jun Chemical Society by Dr. Franz C. Schmelkes and 
fenry C. Marks. 

Commercial extraction of bromine from sea water was 
whieved at the Wilmington, N. C., plant of the Dow 

temical Company by a method which may have also, as 
i by-product, the extraction of gold from the water. 

Various chemicals which stepped out of the ‘‘rarity’’ 
ss into ecommereial production by carload lots during 
M34 include: (1) Acetamide, valuable chemical solvent; 
1) diphenyl oxide, a fluid with high boiling point and 
iemical stability useful as a heat transfer agent between 
miler furnace and high pressure steam in high tempera- 

ire boilers, which allows cheaper boiler construction; 
a) boron earbide, industrial abrasive approaching the 
@iamond in hardness which is made from coke and born 


Lelectrie furnaces. 


A new method of chemical separation of artificial radio- 

maXtive isotopes from the parent substance was developed 
m Drs. Leo Szilard and T. A. Chalmers, of St. Bar- 
mlomew’s Hospital, London, which, for the case of 
mine, involves the use of pure iodine vapor to prevent 
Mlioactive iodine atoms, formed by the bombardment of 
Sumy! iodide, from returning to the target. The method 
rcars useful for the concentration of man-made radio- 
@ive produets of atomic number higher than thirty. 


Astronomy 
Previously accepted dimensions of the Large Magel- 
mic Cloud, nearest of external galaxies, were doubled 


SCIENCE—SUPPLEMENT 9 


(not less than 20,000 light years diameter) by studies 
under Dr. Harlow Shapley of the Harvard College Ob- 
servatory. 

The Milky Way galaxy in which we dwell (about 30,- 
000 light years to its center) is no larger than other 
galaxies seen as spiral nebulae, Dr. J. S. Plaskett and 
Dr. J. A. Pearce, Dominion Astrophysical Observatory, 
Victoria, concluded from a study of the gravitational 
behavior of the so-called Class B stars, 

The Milky Way galaxy was found to be only half as 
large as heretofore supposed through photoelectric mea- 
surements by Drs. Joel K. Stebbins and C. M. Huffer 
of the University of Wisconsin which verified the existence 
of dust particles in our galaxy that cause astronomers 
to misjudge true star distances. 

The Milky Way galaxy in which the sun and earth 
are located may be nearly spherical instead of being 
watch-shaped as previously supposed, Dr. Harlow Shap- 
ley of the Harvard College Observatory reported as the 
result of Harvard measurements of the cluster type 
Cepheid variables at large angular distances from the 
Milky Way. 

A photoelectric cell device attached to the 100-inch 
Mount Wilson Observatory telescope by Drs. Joel Steb- 
bins and Albert E. Whitford showed the Andromeda 
nebula to be double its hitherto recognized size due to 
material on its edges detected by the photoelectric cell 
but ‘‘dark’’ to human eyes; photographs made with Har- 
vard’s Oak Ridge patrol telescope extend the bounds of 
the nebula still further, and bring out evidence that the 
system is nearly spherical rather than highly flattened. 

A vast super-galaxy in the constellation of Hercules 
was discovered by Dr. E. F. Carpenter of Steward Ob- 
servatory of the University of Arizona, this ‘‘ galactic 
archipelago’’ being perhaps 1,500,000 light years in 
diameter. 

Great winds (4 to 40 miles per second) blow in the 
atmospheres of stars, Dr. Otto Struve and Dr. C. T. 
Elvey, of the Yerkes Observatory, determined from the 
evidence of spectroscopic phenomena which have puzzled 
astronomers for years. 

Aluminum-coated glass reflecting mirrors were used by 
Professor S. L. Boothroyd and associates of Cornell, 
working at Lowell Observatory, to photograph starlight 
in the extreme ultra-violet, with the object of obtaining 
information about temperatures and classifications of 
stars. 

Argon was discovered in the atmosphere of distant 
stars by Dr. W. W. Morgan of Yerkes Observatory. 

Zeta Aurigae, a naked eye visible star consisting of a 
very hot blue star that three times each eight years is 
eclipsed for a month by a cooler, gigantic reddish com- 
panion, was observed intensively in October because of 
the possibility of determining the composition, pressure 
and distribution of the outer atmosphere of the red star 
by the changes in the blue star’s light shining through it. 

Some wholly unexplained absorption lines, probably 
of interstellar origin, in the spectra of stars were found 
by Dr. Paul W. Merrill, of Mount Wilson Observatory. 


(To be concluded) 
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_ it as it is for it to do the work. This policy has succeeded, for employees have not on the averag@y 
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The Science Press Printing 


Seie 
An article entitled “ The Journal Science and the American Association for the ode 
Advancement of Science,” printed in the issue of the journal for October 8, 19269 that 


contains the following paragraphs : 


In this connection acknowledgment should be made to the printers, The New Era Printing Company adv 
of Lancaster, Pa., and especially to Mr. Andrew Hershey. In 1893 they were printers of a local news-@ ¢01! 
paper and of local job work. They offered terms much lower than any city printers and maintained thei cha) 
sme rates for ScIENCE for twenty-five years. They proved themselves to be excellent printers and in na 
1920 were printing some fifty scientific journals. After one partner had died and the other two had ad- 
vanced in years, the business was sold to a promoter, not himself interested in printing. Charges were thar 
greatly increased and the printing became less efficient. eat 

tific 


reco 
be p 


Efforts were made to purchase the printing plant with cooperative ownership by the scientific journals 
that it printed, but these failed, partly because the $300,000 asked included at least $100,000 for the 
good will in large measure given to the business by Science, and partly owing to the difficulties of 
ownership by the societies and institutions that controlled the journals. When the Carnegie Institution 
was established in 1902, the editor of ScIENCE proposed the organization by it of an office for scientifi¢ 
printing and engraving which could have been made self-supporting, and, as in the case of the Oxford 
and Cambridge presses, would have rendered valuable service by assured continuity and expertness in 
scientific printing ; but the plan was not adopted. 


eoul 
lowe 
book 


ScIENCE and the other journals of The Science Press were for a time printed in Utica, N. Y. Ini mon 
1923 The Science Press Printing Company was incorporated with its office at Lancaster and with thej stea 
cooperation of Mr. A. E. Urban as general manager and of those compositors, pressmen and proofreaders 
who had given that city distinction as a eenter for scientific printing. This company is now responsible adve 
for printing ScIENCE and a considerable number of other scientific journals, monographs and books. dese 
80C1€ 


As stated in this quotation The Science Press Printing Company was established to print 
ScrENCE and the other publications of The Science Press, including The Scientific Monthly, The 
American Naturalist, School and Society, and the Biographical Directories of ‘‘ American Men 
of Science’’ and ‘‘ Leaders in Education.’’ The composition and press work of these publication 
show the high standards that are maintained. In order to bring them out efficiently and promptly 
—for example, the entire contents of an issue of SclENCE can be put in type in one day and each 
week during 1933 about 14,000 copies of SclENcE were printed, bound and mailed in a little more 
than one day—it has been necessary to have a shop of considerable capacity and to take in othe 
work. The press now prints some thirty scientific and educational journals and series, and has 
printed many books and monographs. 


It may be regarded as a real contribution to science that there should be a plant in which the 
workers are trained to deal with scientific material. Innumerable commendations of the accuracy; 
of the proofs have been received; to quote only one, the late Professor E. 8. Morse wrote to the 
editor of Science: ‘‘I corrected my first proof a year before you were born and the one I returned 
yesterday was the first one in my long experience that needed no correction.’’ 


Com 
in 
last 
Geo) 
ager 


New 
fran 


It is also an advantage for scientifie men to have relations with a company that maintains 
the same rates for the same kind of work under the same conditions. High pressure selling a 
competitive bidding—among the causes of the present economic depression which the code . 
promoted by President Roosevelt are intended to abolish—are thus unnecessary. A scientific 
man may assume that work entrusted to the press will be done at a cost as low as is consistent 
with high standards of work and the best conditions of employment for the workers. This ! 
less than the cost of equally good work in large cities where wages and rents are much higher 
but it is not so low as for inferior printing or where the welfare of workers is disregarded. 


While the press must use efforts to obtain work when the capacity of the shop requires itf 
its object has been to make it as great an advantage for the scientific man to have work done by§ 


been idle as much as one day a year since the press was established ; no employee has been laid oft 
(up to October, 1934) even during the economie depression; wages were decreased by 10 pé 
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Bcent. for only about fifteen months, when costs of living were lowest; the press has a profit shar- : 
! inv system for employees; all earnings on the stock have been used to improve the plant. The ‘ag 
Science Press Printing Company is a business corporation; but it is also a scientific institution. ae 
Jt is conducted on the same principles as the journals that it prints. Its object is the advance- as 
iment of science—at the same time it must be self-supporting, and it is desirable to make profits 
§.@ that are used to increase its usefulness. 


Adequate facilities for the publication and printing of research work are essential for the 
# advancement of science. The cost of conducting a piece of research that deserves publication, 
= counting the time of the scientific workers and all overhead, may on the average be $2,000. The 


iM in an edition of 1,000 copies is about $80, say 4 per cent. of the cost of the research. This is less 
a than the interest on the investment, if there is a delay of a year in publication. Ordinary depre- 
ciation On machinery is charged at 10 per cent. a year, but it is much larger in the case of scien- 
tific research where delay seriously lessens the usefulness of the work and prevents the early 
wm recognition of its value. It is most important for science and for scientific men that there shall 
fm be prompt and efficient printing and publication of research. 


The Science Press Printing Company has had more work offered to it continuously than it 
di could do promptly, but owing to the completion of the printing of ‘‘ Leaders in Education,’’ fol- 
lowed by the fifth edition of ‘‘ American Men of Science’’ (equivalent to 5,000 pages of the usual 
book) recently completed, it will soon want one or two scientific journals or several books and 
monographs in order that the full capacity of the shop may be used and all employees be given : 
steady work. This is not only a need of the press but also an opportunity for those who take aay 
advantage of it. It is further reasonable to assume that The Science Press Printing Company oo 
deserves the support and cooperation of scientific men to the same degree as an institution, a 
society or a journal that contributes to their welfare and to the advancement of science. 
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Dr. J. MeKeen Cattell was responsible for the organization of The Science Press Printing 
Company eleven years ago and has been president of the corporation. Since the untimely death 
in 1927 of A. E. Urban, the first secretary and manager, Jaques Cattell, one of the editors of the 
jm last two editions of ‘‘ American Men of Science,’’ has been secretary and later also vice-president ; 
wm George M. Houck has been associate manager in charge of the composing room and later man- 
amager; Miles W. Eckman has been associate manager in charge of the press room. Inquiries con- 
amcerning printing should be addressed to the secretary at Lancaster, Pennsylvania. 


THE SCIENCE PRESS PRINTING COMPANY 
LANCASTER, PENNSYLVANIA 


York Office 
Grand Central Terminal 


charge for printing by The Science Press Printing Company of a 32 page article or monograph Bak ob x 
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ZEISS 


PHOTOMICROGRAPHIC EQUIPMENT 
WITH 5x 7 VERTICAL CAMERA 


Convenient in operation and meeting. 
most exacting requirements 


5 
E OR K OsS ANGELE 


I. A. OUTFIT FOR TRANSPARENT OBJECTS with 400 Watt Incandescent Lamp 


Camera with one double plate holder, sleeve for connection with mi- 
croscope, table top with optical bench, plane 45° mirror, filter trough 
holder on rider with 2 troughs, centering lens holder on rider, center- 
ing lens Z 70/6, Lamp housing, one 400 Watt bulb 110 V., adjustable 
resistance for 110 V., collector 12.5 (6) cm with iris on rider. 

Price $321.09 


B. ACCESSORIES FOR LOW MAGNIFICATIONS (as obtained with microplanars, etc.) 
Revolver with accessory collectors H1oo and H66 for attachment to 
rider of collector 12.5 (6) cm (cannot be added later); Centering lens 
Z 40/6, Condenser K20 on rider, Condenser K29 on rider, Iris diaphragm 


on rider. Price $70.64 
C. ADDITIONAL RECOMMENDED ACCESSORIES: 
2 extra 5 x 7 double plate holders ................eeeeeeeeeees $39.60 
Aplanatic Focusing magnifier 6x with locknut ............... 14.30 
II. FOR USE WITH VERTICAL ILLUMINATORS (for opaque objects) add: 4 
Collector 14 (3.5) cm with iris on inclinable rider ............ $17.16 


Additional cost for a clock-feed arc lamp instead of incandescent lamp $64.24 for 110 V. d. c. 
or $77.22 for a. c. circuit. 


CARL (Ne. 


48 Fifth Avenue 728 Seo. Hilt. Street 
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NEW BOOK 


Never before has any one book so effectively portrayed the development, chemistry and 
technology of rubber—on both counts it will be weleomed by the rubber scientists and 
technologists and by that larger public, the librarian and research man and investigator, 
as well as for those with only a general interest in rubber, and for the specialist in fields 
of botany, planting, chemistry, physics and the testing of materials. 


THE SCIENCE RUBBER 


Authorized English Translation of 
MEMMLER’S Handbuch der Kautschukwissenschaft 


and the most complete bibliography of Books and Pamphlets 
on Rubber ever Published 


Edited by 


R. F. Dunsroox, Px.D. and V. N. Morris, Px.D. 
and Ten Collaborators of the Research Staff 


of the Firestone Tire and Rubber Company. 
With translators notes on developments and American practice for the years 1930 to 1933 inclusive 


FE | aa | herrea the past 15 years good books have appeared in En- 
glish on latex, plantation practice, the chemistry of rubber 
and on the technology of rubber, but no thorough treatise on the 


ON entire science of rubber has been available. The translation of 
Memmler’s ‘‘ Handbuch der Kautschukwissenschaft’’ was prompted 
by the firm belief that American and British rubber scientists and 

INSPECTION technologists would welcome a really comprehensive work in En- 


glish covering not only latex, crude rubber, the chemistry of rub- 


—s ber, vulcanization, and the analysis of rubber, but also embracing 
such diverse fields as the microscopy of rubber and rubber prod- 
ucts, pigment dispersion and the reinforcement of rubber, physics 

BOOTH 21 of rubber, botany and plant physiology of the rubber-bearing 
plants, the aging of rubber, and the specialized equipment for 

SCIENCE physical testing. 
Although a complete revision of the German book has not been 
attempted, an endeavor has been made to cover many of the im- 
EXHIBITION portant developments of the years 1930 to 1933 inclusive by means 
of translators’ notes. Specific mention may be made of notes on 
PITTSBURGH, recent developments in synthetic rubber, the compounding and 
direct utilization of latex, Gutta-Percha (which was not discussed 

PA in the German version), recent X-ray work, the thermal and elastic 

-s properties of rubber, the electrical properties of rubber (work of 

the Bureau of Standards), recent theories of vulcanization, the 

Dec. 27-30 effects of pigments in rubber, and the latest physical testing equip- 
ment (with emphasis on that of American origin). A comprehen- 

1934 sive chart on the reactions of the rubber hydrocarbon has been 


included in the English version. The accuracy of the references 
to the literature in the German book has been greatly increased 
4 4 by careful checking on the part of the translators. 
By far the greatest single addition to the German book is the 
788 Pages comprehensive bibliography of books and pamphlets on rubber, 
compiled by Miss H. P. Albaugh, Research Librarian of the Fire- 
Profusely Illustrated stone Company. As this bibliography, which lists over 1700 titles, 
; is the most complete one ever published, it should be of very great 
Price $15.00 value to librarians and to workers in the field of rubber. 


REINHOLD PUBLISHING CORP. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SOME ADVANCES IN THE SCIENCES 
DURING 1934 


(Copyright, 1934, by Science Service) 


Astronomy 


SEVENTEEN hundred hitherto unreported variable stars, 
1,000 in the Small Magellanic Cloud and 700 in our own 
Milky Way, were found during Harvard researches. 

The average temperature of the interior of the sun is 


12,000,000 degrees Centigrade and the maximum is 21,- 


000,000 degrees, as computed theoretically by Sir Arthur 
Eddington. 

Motion pictures of a 25,000-mile ‘‘bomb’’ shot out 
from a sun-spot were made by Robert R. McMath and R. 
M. Petrie, at the MeMath-Hulbert Observatory of the 
University of Michigan, by means of the spectrohelio- 
cinematograph. 

The sun’s counter-glow or ‘‘Gegenschein’’ consists of 
two parts, an inner glow due to a dust ring inside the 
earth’s orbit, and an outer glow due to dust ring out- 
side the orbit of Mars is proposed by Dr. Cuno Hoff- 
meister of Babelsberg. 

Phosphorus, fifty-ninth of the 92 elements to be found 
in the sun, was identified by Dr. Charlotte E. Moore, of 
Princeton, using solar spectrograms made by Dr. Harold 
D. Babcock, of the Mount Wilson Observatory, and phos- 
phorus spectra by Dr, C. C. Keiss, U. S. Bureau of 
Standards. 

A faint diffuse emission line agreeing in position with 
the green coronal line was found by Harold D. and 
Horace W. Babcock, of the Mount Wilson Observatory, 
in spectra of the solar chromosphere taken without an 
eclipse; the red coronal line was feebly present in ab- 
sorption, and they found, in the far infra-red, an ab- 
sorption line of helium and possibly one of ionized 
helium. 

Extreme ultra-violet solar radiation that leaks through 
the terrestrial atmosphere between the absorption bands 
of ozone and those of normal molecular oxygen was de- 
tected with sensitive photoelectric equipment by Edgar 
Meyer, Marcel Schein and B. Stoll, of the University of 
Zurich, observing from Switzerland’s Jungfraujoch. 

The total solar eclipse of February 14-13, 1934, the 
paradox eclipse that ended the day before it began be- 
cause it crossed the international date line, was observed 
successfully by Japanese and American astronomers 
from Losap Island in the Pacific. 

A change in the magnetic field of the earth during the 
February total solar eclipse was detected by Commander 
Akiyosi of the Japanese Naval Hydrographic Office. 

Hidalgo, the asteroid that moves like a comet, was re- 
discovered in October at Simeis Observatory, Russia. 

Comets or other objects sighted included: Reinmuth’s 
comet of 1928 rediscovered by Dr. H. M. Jeffers, of Lick 
Observatory, Encke’s comet also picked up by Dr. Jeffers, 
an unusual object sighted by L. Boyer from Algiers Uni- 


versity Observatory, Schwassman-Wachmann’s Secong 
Comet rediscovered. 

Failure of a brilliant November meteor display mado 
astronomers suggest the eamth has lost touch with the § 
densest part of the Leonid meteor swarm. 

Unusual meteoric fireballs flashed over New England 
on September 26 and over Maryland, Pennsylvania ang 
New Jersey on October 17. 

Pluto, farthest planet, diseovered in 1930, according to 
Dr. Walter Baade, of Mount Wilson Observatory, js 
about the size of the moon. 

Two white spots on the planet Jupiter were discovered j 
in April, one by a Berlin amateur and another by Pro. 
fessor J. J. Nassau, of Warner and Swasey Observatory 
in Cleveland. 

That Jupiter and Saturn have atmospheres consisting 
largely of the deadly gases, methane and ammonia, is 
shown by researches made by Dr. V. M. Slipher of Lowell 
Observatory, Dr. Arthur Adel of the University of Michi- 
gan, Dr. Rupert Wildt of Gottingen and Dr. Theodore 
Dunham, Jr., of Mount Wilson Observatory. 

Life on Venus was pronounced unlikely when Mouwt 
Wilson Observatory studies by Dr. Walter 8S. Adams 
showed absence of oxygen or water above its dense sur- 
face-hiding clouds. 

Venus has 10,000 times as much carbon dioxide as the} 
earth, Dr. Arthur Adel, of the University of Michigaa, 
concluded from a comparison of planet and laboratory 
absorption bands. 

The great red spot on Jupiter is a great island off 
frozen ammonia floating on a sea of liquid hydrocarbons, 
like ethane, ethylene and acetylene, according to a pos 
tulate of Dr. Arthur Adel, of the University of Michigan, 
and Dr. V. M. Slipher, of Lowell Observatory. 

Comets and meteors can be shown with the Zeiss | 
planetarium through use of a new device. | 

A television-photoelectrie scanning of the uneclipsedl 
sun will reveal the corona without waiting for total sola | 


eclipse, is the suggestion of A. M. Skellett, of the Be 
Telephone Laboratories. 

Aluminum came into use as telescope mirror coating 
Dr. John Strong, of the California Institute of Tech 
nology, so treating Lick’s Crossley reflector and making 
preparations for aluminizing the Mount Wilson 100-incl 
mirror. 

Seratch-proof telescope mirror coatings were made } 
Robley C, Williams, of Cornell University, by evaporating 
a layer of chromium and then a reflecting layer ° 
aluminum on the glass. | 

The 200-inch telescope progressed as follows: 

Two 200-inch glass disks were poured at Corning 
N. Y., for the main mirror, 

Grinding of the 120-inch flat for testing the 200-in¢ 
began at Pasadena, Calif. 

Palomar Mountain, northeastward 45 miles from 5a 
Diego, elevation 6,126 feet, was selected as the site. 
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THE JOURNAL OF NUTRITION 


Published monthly by The Wistar Institute 
John R. Murlin, Managing Editor, University of Rochester 


Vol. 9 No. 1 to be issued in January will contain the following articles g 


W. T. Sauter, P. D. Ross and F. H. Scuarues. Liver glycogen from derivatives of glucose. Four D> 
figures. 
JENNIE TILT and CATHERINE F. WALTERS. A study of the basal metabolism and diet of normal young ig 
college women in Florida. 


J. M. CoLEMAN and R. W. Ruprecut. The effect of fertilizers and soil types on the mineral compo- me 
sition of vegetables. me 
M. A. OnLsON and K. Daum. A study of the iron metabolism of normal women. One chart. Be 


Amy L. Dantets, M. K. Hutton, EvizasetH Kwnort, Otive E. WricHt, GLADYS Everson and F. 

Scoutark. A study of the protein needs of preschool children. Three charts. 

, J. A. Keenan, O. L. Kunz, C. A. ELtvenJEM and E. B. Hart. The stability of vitamins B(B,), G(B.) 
and B, One chart. 

HELEN 8S. MITCHELL and WARREN M. Dopee. Cataract in rats fed on high lactose rations. Two figures. 

C. A. Litny, C. B. Pemce and R. L. Grant. The effect of phosphates on the bones of rachitic rats. 
Three plates. 

Van R. Porrer and Kurt W. Franke. The effect of diet upon the blood thioneine of the albino rat. 
Two charts. 


Price, $5.00 per volume, Domestic; $5.50 per volume, Foreign << 
Two volumes issued annually 
Back volumes from 1 to 8, inclusive, may be had for $40.00 


Address subscriptions to 


The Wistar Institute of Anatomy and Biology a 
Philadelphia, Pa., U. S. A. = 


SECOND-SEMESTER TEXTS 5 
GENERAL ZOOLOGY 


Y 


FREDERICK H. KRECKER 
Ohio University 


An excellently planned and interestingly written text in zoology, regarded by many 
teachers as the best elementary book in the field. The following two opinions are typical: 
**T have examined the work and believe it ranks well up in the scale with other texts of this ee 
sort which have appeared during the past several years.’’—-H. D. Reed, Cornell University. 
‘*T have looked over this book with considerable interest and find it to be very readable and 


altogether an excellent text.’’—John E. Guberlet, University of Washington. $3.50 
ELEMENTS OF MODERN BIOLOGY 2 
7 CuHarLes R. PLUNKETT 


Author of Outlines of Modern Biology 


a ‘*T am very much pleased with the content and treatment of both books, but I find the Zle- os 
* ments more satisfactory for students who have not had as much chemistry in preparation as is <s 
desirable for classes in which the Outlines is used.’’—D. E. Lancefield, Columbia University. 


$3.00 


| HENRY HOLT AND COMPANY 
_ One Park Avenue New York City a 


ks 
4 
4 
. 
; 
| 
é 
| 
| ‘ 
<a 
i 


12 


An 85-inch glass disk for the University of Michigan 
Base Lake telescope and an 82-inch disk for Texas’ Me- 
_ Donald Observatory were poured at Corning, N. Y. 

The new 40-inch U. S. Naval Observatory telescope 
made by George W. Ritchey went into service. 

A new wide-angle photographic telescope was planned 
for Lick Observatory. 

A new:observatory building was completed at Prince- 
ton. 

The invention of the Schmidt telescope allowed the 
use of spherical mirror with a slightly figured flat cor- 
recting plate instead of paraboloid which is more diffi- 
eult to make. 


Geology and Geography 


A new estimate of the earth’s age, 1,725,000,000 years, 
was made by Miss Edith Kroupa, of the University of 
Vienna, as the result of microchemical analysis of radio- 
active rock from near Winnipeg, Canada. 

Important paleontological finds included two great 
mass deposits of fossils, one of dinosaurs near Billings, 
Mont., the other in a German lignite mine, both probably 
the records of wholesale death in a long-past drought; a 
‘*quarry’’ of horse fossils near Hagerman, Idaho; large 
numbers of extinct pigs in South Dakota; a nearly com- 
plete marine dinosaur near Whitewood, S. D.; fossils of 
a small horse and a giant mammoth near San Diego, 
Calif., and the fossil bones of an eagle, in Wyoming. 

Two fossil skulls, almost midway between reptiles and 
mammals, now in the Bloemfontein Museum, 8S. A., were 
pronounced one of the most important of all known evo- 
lutionary links, by Dr. D. M. 8S. Watson of the University 
of London. 

Two woolly mammouths, complete with hair and flesh, 
were found in the agelong frozen soil of northern 
Russia. 

A record for deep-sea diving was established on August 
15 when Dr. William Beebe and Mr. Otis Barton reached 
a depth of 3,028 feet in the bathysphere in the waters 
off Bermuda. 

Abyssal submarine canyons off the coast of California 
were investigated by Professor Francis P. Shepard, Uni- 
versity of Illinois, collaborating with the U. S. Coast and 
Geodetic Survey and several California institutions. 

A tremendous canyon, like that of the Colorado, was 
_ found in an inaccessible part of Mexico, by a California 
Institute of Technology expedition under R. T. Moore. 

Calculations based on the effects of high-velocity bul- 
_ lets support the theory that Meteor Crater and similar 
great pits were caused by the instantaneous evaporation 
of impacting meteorites, as reported by Professor C. C. 
Wylie of the University of Iowa. 

Halemaumau Pit, in Kilauea voleano, broke into a spec- 
tacular eruption on September 6. 

The city of Tiberias, on the Sea of Galilee, was devas- 
tated by a storm and flood on May 14. 

Samples of air taken in the stratosphere flight in the 
U. S. 8S. R. showed that its composition at great heights 
is approximately the same as at ground level. 

The research ship Atlantis conducted a scientific sur- 
vey of the fabled Sargasso Sea. 


SCIENCE—SUPPLEMENT 


An international geographical congress, under the pregj. 
dency of Dr. Isaiah Bowman, American geographer, was 
held in Warsaw, August 23 to 31. 

The first report of a Land Use Committee, of the §&j. 
ence Advisory Board, who are making a comprehensive 
scientific study of the country’s natural resources, was 
presented to President Roosevelt on December 1. 

Checking the alarming progress of erosion of the ng. 
tion’s best farm, range and forest lands was undertakey 
as a leading part in the program of public works. 

The U. S. Weather Bureau is extending, with the co. 
operation of the Army and the Navy, systematic daily 
high-altitude airplane flights to obtain upper-air meteoro- 
logical data, to use in the air-mass analysis of current 
weather. 

Geologic effects of the great drought included a dust 
storm that covered half the country in mid-May, notable 
low levels in rivers and lakes, and diminished activity in 
many of Yellowstone Park’s geysers and hot springs. 

There were hundreds of icebergs in the North Atlantic 
during the spring but none of them got as far south as 
the main steamer lanes. 

Two masses of rock fell off the face of Niagara. 


Only three major tropical storms occurred in West In-j 


dian waters, but typhoons in the East Indian region were 
numerous, and several of them highly destructive. 

There were 37 earthquakes of sufficient intensity to 
affect far-distant seismographs, several of them de 
structive to life, as in India on January 15, in Afghan- 
istan on June 14 and in Honduras on December 2; in 
Utah a strong quake tore open the earth and produced 
fountains of brine. 

The Soviet Government energetically pushed its pro- 
gram of Arctic exploration. 

Severe floods occurred in Poland during July. 

An expedition under the leadership of Martin Lindsay] 
crossed from Jakobsshaven on the west coast of Green- 
land to the vicinity of Scoresby Sound and thence south 
to Angmagssalik, on what was the real objective of the 


trip—the exploration of 350 miles of the hinterland off 


the East Greenland coast. 

The city of Nome, Alaska, was destroyed by fire on 
September 17. 

On November 16 a new building of the Seott Pola 
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Research Institute was formally opened in Cambridge, | 


England. 


A deed of transfer of the territory of the disputedg 


town of Leticia to Colombia by the commission appointed 
by the League of Nations was sigued on June’ 19. 

A new railroad line connecting Brazzaville on tq 
Congo with Pointe-Noire on the seacoast of French Equi 
torial Africa was opened during the summer. 

A section of the frontier between Libya and the Suda 
not previously demarcated, was defined in an agreemet 
between the British and Italian governments. 


Medicine 
A triumph of obstetric and pediatrie practise was 
successful delivery and rearing, with every prospect afte 
six months of continued life and health, of the Dio 
quintuplets; credit for this medical triumph belongs . 
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An 


American-Made 


Giemsa Stain, 


using American dyes 
and American solvents 


schrift, No. 31, p. 1026, 1905. 


tists with an efficient stain marketed 


duty fees nor high priced unfavorable 
foreign exchange: 


Fifty grams for $2.00. 


Gradwohl Laboratories 


3514 Lucas Avenue, St. Louis, Missouri 


Continued satisfied patronage en- 
courages us in our efforts in intro- 
ducing our GIEMSA STAIN made 
after the original method described 
by Giemsa in Deutsche med. Wochen- 


We are supplying American scien- 


at a price that is reasonable by virtue 
of neither excessive cost of custom 


Manual of the 
Southeastern Flora 


(ILLUSTRATED) 


Being Descriptions of the Seed-Plants growing 

naturally in North Carolina, South Carolina, 

Georgia, Florida, Alabama, Mississippi, Tennes- 
see and Eastern Louisiana 


By JOHN KUNKEL SMALL 


This Manual replaces the author’s Flora 
of the Southeastern United States, pub- 
lished in 1903 (second edition 1913), for 
the Southern States east of the Mississippi 
River. It embodies the results of con- 
tinued exploration and study, thus bring- 
ing up to date our knowledge of this floral 
region. 

There are xxii+ 1554 pages and over 
1500 illustrations, one illustration of a 
species of each genus. 


Price $10.50 Postpaid 


THE SCIENCE PRESS 
PRINTING CO. 


LANCASTER, PENNSYLVANIA 


FILE 
Your Supplies and Apparatus 


The SCHWARTZ WAY 


FILES ALL SIZES OF CONTAINERS 
From a Small Vial to a Gallon 


You locate 
articles 
instantly 


You find them 
in Al condition 


You avoid 
duplicating 


Send for complete 
Lllustrated 
catalog, also 
Showing entirely 
New Type 


Laboratory Benches and Desks, with net prices 


SCHWARTZ SECTIONAL SYSTEM 
INDIANAPOLIS, INDIANA 


Original Gruebler Stains 
Dr. K. Hollborn & Séhne 
formerly Dr. G. Grueblers Chem. Lab. 
(founded 1880) 
Original Gruebler, Hollborn & Giemsa 
Stains & Preparations for microscopy. De- 
tails from Pfaltz & Bauer, Inc. 


300 Pearl St., N. Y¥. C. 


Field Equipment for Engineers, 
Explorers, Hunters, Travelers 


Skis, Firearms, Clothing, Fiala Pat. Sleep- 


Telescopes; Range Finders; Binoculars. 
Paulin Altimeters. Write for Catalog “A.” 
FIALA OUTFITS 


47 Warren St., New York 


Scientific Instruments, Packing Equipment, 


ing Bags, Optical Instruments, Astronomic 


filter membranes 


for work in fine- and ultra-filtration (Bacteriology, 
Serology, chemistry, etc.). . . of tested porosity— 
Send for Cat. SU3 describing membranes, appa- 
ratus, giving bibliography, etc. 
Pfaltz & Bauer, Inc. 
300 Pearl St., N. Y. C. 


attention!—plant physiologists 

for your researches with liquid culture 
media use DeHaens Guaranteed Analytical 
Reagents ... now used by many... . In- 
formative Cat. on request. 


Pfaltz & Bauer, Inc. 


300 Pearl St., N. Y. C. 
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Dr. A. R. Dafoe, Canadian ‘‘country doctor,’’ who 
struggled against great odds to save the mother and all 
five baby girls. 

Progress in the fight against infantile paralysis was 
marked by reports of successful use in humans of two 
vaccines against the disease, one developed by Dr. 
Maurice Brodie, of the New York City Health Depart- 
ment, and the other by Dr. John A. Kolmer, Temple Uni- 
versity Medical School, Philadelphia. 

An anti-influenza horse serum, successful in mice, and 
a method of using these common laboratory animals for 
influenza studies were reported by Drs. C. H. Andrews, 
P. P. Laidlaw and Wilson Smith, National Institute for 
Medical Research, London. 

A methoa of protecting against encephalitis, popularly 
called ‘‘sleeping sickness,’’ but so far applied only to 
mice, was developed by Drs. Leslie T. Webster and 
George L. Fite, Rockefeller Institute for Medical Re- 
search. 

Vaccination against parrot fever or psittacosis was an- 
nounced by Dr. Thomas M. Rivers, Rockefeller Institute 
for Medical Research; seven laboratory workers were first 
to be given this protection which is not considered prac- 
ticable as yet for the general population. 

Isolation and preparation of the pure substance made 
by the tubercle bacillus that is responsible for the tuber- 
culin skin test in man and animals was announced by 
Dr. Florence Seibert, Henry Phipps Institute, Philadel- 
phia. 

A new explanation of the cause of glandular diseases, 
such as exophthalmie goiter, which suggests revision in 
the method of treating these diseases, arose from the 
discovery by Dr. J. B. Collip and associates at MeGill 
University that the body develops resistance to certain 
hormones after prolonged administration, probably be- 
cause of the presence of anti-hormones. 

Tremendous precocity of growth and development in 
successive generations of rats as a result of treatment 
with thymus gland extract and dwarfism in rats as a 
result of treatment with pineal gland extract, showing 
that normal stature apparently depends on proper bal- 
ance between thymus and pineal glands, was obtained 
by Drs. Leonard G. Rowntree and J. H. Clark, of the 
Philadelphia Institute for Medical Research, and Dr. 
A. M. Hanson, Faribault, Minn. 

Cortin, the life-saving hormone of the adrenal gland 
cortex, was obtained in pure erystalline form for the first 
time and its chemical formula discovered, as announced, 
by Dr. E, C. Kendall, Mayo Foundation. 

Sterility was cured in a significant proportion of hu- 
man beings by giving to one or other parent an endo- 
erine gland preparation to make up for hormone deficit, 
was reported by the late Dr. Allan Winter Rowe, Evans 
Memorial Hospital, Boston. 

The molecular weight and composition of the substance 
in the thyroid gland, the absence of which causes goiter, 
was determined by Dr. Michael Heidelberger, Columbia 
University, New York City. 

Inthe posterior pituitary gland a new factor, probably 
a new hormone, which controls the activity of the acid- 
socreting cells of the stomach and may therefore be of 


interest in connection with the production of stomach 
ulcers, was discovered by Drs. E, C. Dodds, R. L. Nole 
and E. R. Smith, Courtland Institute of Biochemistry, 
London. 

Success in the treatment of the mental disease, involy. 
tional melancholia, by the sex hormone, theelin, was re. 
ported by Dr. August A. Werner and associates at St, 
Louis University School of Medicine. 

A method for and preliminary results of transplanta- 
tion of living grafts of thyroid and parathyroid gland 
tissues in human patients were reported by Drs. Harvey 
B. Stone, J. C. Owings and George O. Gey of the Johns 
Hopkins Medical School, Baltimore. 

That amidopyrine and chemically related headache and 
pain-relieving remedies are one if not the sole cause of 
agranulopenia, fatal bone marrow disease which has 
been on the increase in recent years, Drs. F. W. Maidi- 
son and T. L. Squier, Milwaukee, reported and research 


by many other scientists including Drs. Roy R. Kracke | 


and Francis P. Parker, Emory University, confirmed. 

A substance in the kidney excretion of expectant 
mothers that produced a tenfold decrease in the growth 
of cancers in mice was discovered by Drs. Henry J. 
Ullmann, Fritz Bischoff and Richard D. Evans and L. ¢. 
Maxwell, chemist, Santa Barbara, Calif., Cottage Hos- 
pital, the International Cancer Research Foundation, 
Philadelphia, announced. 

The cancer-producing property of mineral oil is re- 
lated closely to the oil’s refractivity constant, Dr, C. C. 
Twort and J. W. Twort, of the Manchester, Eng., Com- 
mittee on Cancer, found; selection or treatment of lubri- 
cating oils with this fact in mind may result in lessening 
of skin cancer among textile workers, known as mule 
spinners’ cancer, they suggested. 

One of the normal constituents of the body, a bile 


acid, was transformed by simple chemizal means into 4 § 


cancer-producing substance by Dr. J. W. Cook and asso- 

ciates at the London Free Cancer Hospital under a grant 

from the International Cancer Research Foundation. 
The venom of an Indiar snake, Vipera russellii, con- 


tains a substance which very rapidly clots both normal § 


and hemophilie blood in the test tube and which was sue: 
cessful in checking bleeding after dental and other opera 
tions in both normal and hemophilic patients, Dr. R. 4. 


Macfarlane, St. Bartholomew’s Hospital, London, and f 


Burgess Barnett, curator of reptiles, Zoological Society 
of London, reported. 

Ability to hasten blood-clotting and thus to control 
hemorrhage is a property of human milk, fresh or dried, 
but not of milk from other animals, Professor A. Solé, of 
-Vienna, reported. 

Deaths from peritonitis, often fatal infection following 
abdominal operations, may be reduced by vaccination 
with a concentrated fraction of bovine amniotic fluid, 
Drs. Herbert L. Johnson and Edward L. Young, Boston, 
announced. 

A derivative of morphine, dihydrodesoxymorphineD, 
made by Dr. Lyndon F. Small, University of Virginis 
was patented and will be manufactured under gover 
ment license for use on patients in order to determine 
whether it is habit-forming like morphine. 
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SINGLE CopIss, 


HIGH SPEED 
for Greater C. P. 


Relative Centrifugal Force, about nine times 
greater than that of the ordinary centrifuge, 
can be obtained with the Multispeed Attach- 
ment for samples of material up to 40 ml. 
capacity. Increasing speed from 3,700 R.P.M. 
to 18,000 R.P.M. increases the relative cen- 
trifugal force at the tip of the tubes from 
2,800 x gravity to 25,000 x gravity. No ordi- 
nary type of centrifuge will produce results 
equal to those obtained with the Multispeed 
Attachment. 


International Centrifuges 


The International Multispeed Attachment with 
a maximum speed of 18,000 R.P.M., can be 
used in Size 1, Type SB and Size 2 Centrifuges, 
when equipped with welded steel guard. The 
Attachment consists of a duplex support for a 
secondary high speed roller bearing spindle 
and pulley, a belt tightener spindle and pulley 
and a bronze driving pulley for the centrifuge 
shaft. 


The great centrifugal force calls for the best 
available material (Duralumin) in the No. 295 
head which holds six tubes of 7 ml. capacity 
at an angle to conserve space. The head is 

Size 1, Type SB conical in shape and highly polished to reduce 
with Multispeed Attachment air friction. 


There is an International Centrifuge for any requirement. 


EIMER & AMEND 


Established 1851 Incorporated 1897 
Headquarters for Laboratory Apparatus and Chemical Reagents 


Third Avenue, 18th to 19th Street 
NEW YORK, N. Y. 


Entered as second-class matter July 18, 1923, at the Post Office at Lancaster, Pa., under the Act of March 8, 1879. 
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UNIVERSITY or CALIFORNIA 
PUBLICATIONS 


ANATOMY 


On the Cutaneous Nerve 
Areas of the 


Forearm and Hand 


THEIR SIZES, VARIATIONS, AND CORRELA- 
TIONS STUDIED IN A SMALL SAMPLE 
OF YOUNG ADULT MALES 


BY 


I. MacLAREN THOMPSON 
VERNE T. INMAN 
and BERNARD BROWNFIELD 
University of California Publications in Anatomy 


Volume 1, No. 7, pp. 195-236, 12 figures in text 
Available, separately, in paper covers at 


50 cents per copy 


A new method of mapping and measuring the 
areas supplied by cutaneous nerves. Careful sta- 
tistical analysis of the variability of these areas, 
Of interest to anatomists, neurologists, and bio- 
metricians. 


Published and sold by 


UNIVERSITY OF CALIFORNIA PRESS 
BERKELEY :: CALIFORNIA 


BROOKLYN BOTANIC GARDEN MEMOIRS 


Volume I: 33 contributions by various authors on 
genetics, pathology, mycology, physiology, ecology, 
plant geography, and systematic botany. Price, $3.59 
plus postage. 

Volume II: The vegetation of Long Island. Part | 
The vegetation of Montauk, ete. By Norman Taylor. 
Pub. 1923. 108 pp. Price, $1.00. 

Vol. III: The vegetation of Mt. Desert Island, 
Maine, and its environment. By Barrington Moore 
and Norman Taylor. 151 pp., 27 text-figs., vegeta- 
tion map in colors. June 10, 1927. Price, $1.60. 


AMERICAN JOURNAL OF BOTANY 


Devoted to All Branches of Botanical Science 

Established 1914, Monthly, except August and 
September. Official Publication of the Botanica! So- 
ciety of America. Subscriptions, $7 a year for com- 
plete volumes (Jan. to Dec.). Parts of volume at 
the single number rate. Volumes 1—21 complete, as 
available, $170. Single numbers, $1.00 each, post free, 
Prices of odd volumes on request. Foreign postage: 
40 cents. 

ECOLOGY 


All Forms of Life in Relation to Environment 
Established 1920. Quarterly. Official Publication 
of the Ecological Society of America. Subscription, 
$4 a year for complete volumes (Jan. to Dec.). Parts 
of volumes at the single number rate. Back volumes, 
as available. $5 each. Single numbers, $1.25 post 
free. Foreign postage: 20 cents. 


GENETICS 


A Periodical Record of Investigations bearing on 
Heredity and Variation 


Established 1916. Bi-monthly. 

Subscription, $6 a year for complete volumes (Jan. 
to Dec.). Parts of volumes at the single number 
rate. Single numbers, $1.25 post free. Back volumes, 
as available, $7.00 each. Foreign postage: 50 cents. 


Orders should be placed with 
The Secretary, Brooklyn Botanic Garden 
1000 Washington Ave., Brooklyn, N. Y., U. 8. A. 
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“POSTLIP” 


(No. 633 Mill) 


ENGLISH FILTER PAPERS 


Manufactured in 


ANNUALLY INCREASING QUANTITIES 
for upwards of 50 years. 


Squares, 
Circles, and 
Folded 
Filters 
Rolls made 
to order. 


Pure Filterings for Laboratory 
Work and in quantities for all 
industrial purposes 


See Report of TESTS made by The 
National Physical Laboratory, a copy 
of which will be sent on application, 
together with free samples if required. 


EVANS, ADLARD & CO., Ltd. 


POSTLIP MILLS, 
WINCHCOMBE, CHELTENHAM, ENGLAND. 


School of Medicine 
Western Reserve 
University 


Cleveland, Ohio 
and Affiliated Hospitals: 


The University Hospital, including 
Babies and Childrens Hospital 
Lakeside Hospital 
Maternity Hospital 


Rainbow Hospital for Crippled 
Children 


The City Hospital 


Charity Hospital 
Offer thorough courses of instruction to college 
graduates and seniors in absentia. 


Modern buildings and equipment 
Abundant elinical material 
Restricted number of students 


Catalogue will be mailed on request 
Torald Sollmann, Dean 
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American Association for the Advancement of Science and 
Associated Societies 


MELLON INSTITUTE, PITTSBURGH, PA. 
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This little press and its accessories are standard 
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We have a very complete catalog 
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You Have These Catalogs? 


1. Turtox Biological Red Book No. 11 


Living material, preserved specimens, skele- 
tons, demonstration preparations, life his- 
tories and models. 


2. Turtox Apparatus Catalog No. 32. 


Laboratory and field equipment for Bio- 
logical work. 


3. Turtox Microscope Slides 


Over 2,000 prepared slides for Biology, 
Bacteriology, Botany, Embryology, His- 
tology, Parasitology and Zoology. 


4. Turtox Lantern Slides 


Lantern slides, paper prints and enlarge- 
ments of biological subjects. 
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Ask for your copies today. Mailed free of 
charge to educational institutions. 


Histology of Protopterus 


P ittsburgh A. A.A.S. The African Lungfish 


Meetings 
The resemblance of Protopterus to amphibians is 
When you attend the 1934 not limited to such gross characters as the presence 
A.A.A.S. meetings don’t fail to of true lungs, limb-like fins and external gills in the 


visit the Turtox booth in the ex- larval stage, but is even more noticeable when we 

study the microscopic structure of the various organs 
hibition hall. On display you and tissues. The cells of all of the tissues are larger 
will find tracheal injected in- than are the corresponding cells in teleosts and their 


sects, the new kev ecards and size more nearly approximates that of the cells of 
: y ” salamanders. The variety and structure of blood cells 


sheets, microscopic are such as one usually finds in Amphibia with the ex- 
preparations including the Pro- ception of the preponderance of eosinophilic leucocytes. 
topterus tissue slides and many The lung is similar to that of salamanders. 
other preparations offered for Turtox supplies a complete set of eighteen Protop- 
the first time in 1934. terus tissue slides including blood, brain, cartilage, 
esophagus, heart, intestine, kidney, liver, lung, striated 
Booth No. 33, Mellon In- muscle, ovary, pancreas, skin, spinal cord, spleen, stom- 
stitute of Industrial Research ach and tail cross section. Price per set of eighteen 
Building slides $11.00. Individual slides are sold at prices 


from $.60 to $1.00 each. We will gladly send these 
slides for your examination. 


GENERAL BIoLocicAL Suppty House 


Incorporated 


761-763 EAstT SIXTY-NINTH PLACE 
CHICAGO 
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TRIARCH BOTANICAL PRODUCTS 


OUR THANKS To the following Institutions which helped to make 1934 the 


best year We Have Ever Had (names printed in boldface type have been our 
patrons continuously for five years or more): 


Univ. of Tennessee. Univ. of Arizona. Queen’s University. Michigan State College. 
Urbana Junior College. Rollins College. College of St. Benedict. Univ. of Saskatche- 
wan. Williams College. Western Reserve University. Univ. of Toronto. Presbyterian 
College. Whittier College. Findlay College. Univ. of Wisconsin. Hunter College. Fisk 
University. Lincoln Memorial University. Louisburg College. Dartmouth College. Indi- 
ana University. Wheaton College. Marquette University. Hobart College. Upper Iowa 
University. Skidmore College. Western Maryland College. Sioux Falls College. Milton 
College. Monmouth College. Cedarville College. Adelphi College. N. J. Agric. Experi- 
ment Station. George Washington University. Univ. of California (Davis). Marshall 
College. Univ. of Illinois. Pennsylvania State College. Univ. of Akron. Haverford 
College. Kansas State College. Univ. of Arkansas. Albany College of Pharmacy. 
Purdue University. Syracuse University. Univ. of Wichita. Middlebury College. 
Rutgers University. Ursinus College. Illinois Wesleyan University. Murray State 
Teachers College. W. Kentucky State Teachers College. Temple University. Univ. of 
Delaware Women’s College. Brooklyn College. Hope College. Univ. of Idaho. St. 
Procopius College. Dalhousie University. Centenary College. Randolph-Macon College. 
Duke University. Suomi College. Univ. of Redlands. Univ. of Iowa. Howard Uni- 
versity. Univ. of Florida. College of the City of New York. New York University. 
Bob Jones College. Univ. of Georgia. Ball State Teachers College. New Mexico 
A. & M. College. Fresno State Teachers College. College of the Pacific. Geneva College. 
Massachusetts Institute of Technology. Smith College. Russell Sage College. Univ. of 
Alberta. Milwaukee State Teachers College. St. Anselm’s College. Ripon College. 
Rhode Island State College. Fisk University. Univ. of Minnesota. St. Benedict’s College. 
Grand Rapids Junior College. Univ. of Nebraska. Beloit College. Elmira College. 
Tulane University. Penn. College for Women. Chester Junior College. Johns Hopkins 
University. College of Wooster. College of St. Scholastica. Univ. of California 
(Berkeley). Oregon State College. Stanford University. Drake University. Univ. of 
Buffalo. Univ. of North Carolina Woman’s College. Univ. of South Dakota. Univ. of 
Mississippi. Alabama Polytechnic Institute. Washington University. Bowling Green 
State College. Hollins College. Columbia University. Chaffey Junior College. Univ. of 
Notre Dame. Univ. of Montreal. Sweet Briar College. Southwestern College. Univ. 
of the Witwatersrand (South Africa). Univ. of Texas. Univ. of California (Los Angeles). 
Wilson College. Kansas City Junior College. Junior College of Augusta. Los Angeles 
Junior College. Bemidji State Teachers College. Pasadena Junior College. Agnes Scott 
College. Univ. of Puerto Rico. Sue Bennett College. Oklahoma A. & M. College. 
Tufts College. Fordham University. Spring Hill College. Compton Junior College. 
Univ. of Manitoba. Univ. of Southern California. Southwest Baptist College. Univ. of 
Lucknow (India). Albion College. Ashland College. Appalachian State Teachers College. 
Wellesley College. Univ. of Vermont. West Virginia Wesleyan College. St. Vincent 
College. Friends University. Salem College. Oglethorpe University. Livingston State 
Teachers College. Canisius College. Coe College. Univ. of Tulsa. St. Norbert College. 
Womans College of Alabama. Lebanon Valley College. Miami University. New Mexico 
State College. Tennessee Polytechnic Institute. Henderson State Teachers College. 
Univ. of New Brunswick. Franklin and Marshall College. Fenn College. Clemson 
College. Westminster College. Massachusetts State College. Univ. of Richmond. Wash- 
burn College. Cornell University. Univ. of Montana. Knox College. Hampden-Sydney 
College. Abilene Christian College. Greenville Woman’s College. Park College. Pacific 
University. St. Mary of the Lake Seminary. De Pauw University. Seton Hill College. 
Dickinson College. Oregon State Normal School. Univ. of Western Ontario. Queens- 
Chicora College. Brown University. Georgia State College for Women. Rhodes Uni- 
versity College (S. Africa). Univ. of Oklahoma. Carleton College. James Millikin Uni- 
versity. New Jersey College for Women. Colorado College. Northwestern University. 
North Dakota Agricultural College. Butler University. Univ. of Kansas. Lincoln 
College. Univ. of Chicago. Duquesne University. Kansas State Agricultural College. 


VISIT OUR EXHIBIT IN BOOTH NO."20 AT THE MELLON INSTITUTE 
or write for catalog to: 


GEO. H. CONANT, Ripon, Wisconsin 
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ANALYTICAL 
BALANCE 


THIS BALANCE was primarily designed for the educational a 
laboratory in quantitative analysis where it has met with entire ap- ip 
proval. It is, however, equally applicable to weighings in any aA 
laboratory because of its rugged construction, guaranteed accuracy % 
and sensitivity, and long life. gH 
Bearings and knife edges are of first quality agate. Capacity roo Bp 
grams, sensitivity 1/20 mg. The beam is 614” long, sawed from a a 
special hard rolled aluminum alloy with graduation in white on Dé 
black with 50 divisions on each side of center, each division equiva- : SA 
lent to 1/10 mg. Rider carrier of new improved type. Release eH 
mechanism of fall-away type with three-point suspension for beam. sp 
When Balance is at rest, all knife edges are free from the bearings. ma PO 
Independent pan arrest, self-locking type. Pans of aluminum, 25%” PME 
diameter. Bows nickel silver 44%” wide by 8” high. Case of 3 
polished mahogany with slate sub-base. Balance measures 161%4” 
long, 914” wide, 15” high. 
1810—Analytical Balance. As described above......... ‘ 
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All our instruments bear 
the Trade-Mark 


EICHERT 


| UNIVERSAL MICROSCOPE 

|| RESEARCH MICROSCOPES 

BIOLOGICAL MICROSCOPES 

| DISSECTING MICROSCOPES 

) | PETROGRAPHICAL MICROSCOPES 
| METALLURGICAL MICROSCOPES 
| FLUORESCENCE MICROSCOPES 


| MICRO-PHOTOGRAPHIC 
APPARATUS 


PROJECTION APPARATUS 
DRAWING APPARATUS 
| BLOOD TESTING APPARATUS 


| ACHROMATIC, FLUORIDE, 

| APOCHROMATIC OBJECTIVES 
HUYGHENIAN, COMPENSATING, 
PLANATIC EYE PIECES 


BINOCULAR STEREO- 
| ATTACHMENTS 


} DARK FIELD AND OTHER 
CONDENSERS 
SACCHARIMETERS 
HAEMOGLOBINOMETERS 
| SPECTROSCOPES 
POLARIZERS 


|) MECHANICAL STAGES AND OTHER 


MICROSCOPE ACCESSORIES 


See exhibit of 


REICHERT 


instruments at Booth 80 


VIENNA 
AUSTRIA 


Romeis Photomicrographic Apparatus 
“Kam S” 


Using Special Tungsten Point Light Bulb 


Pfaltz @ Bauer, Inc. 


300 PEARL STREET-NEW YORK 


.* 
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A. H. T. CO. SPECIFICATION 


STAINING RACKS 


OF NICKEL SILVER, FORMED WITHOUT SOLDERED JOINTS 


STAINING RACKS, A.H.T. Co. Specification. Of nickel silver, formed by means of automatic 
tools without the use of soldered joints. Nickel silver is resistant to the action of most reagents 
used in staining. A new listing, with new illustrations, of this satisfactory series of Staining Racks 


listed on pages 747 and 748 of our current catalogue. 
Code 
9203—A. Staining Rack, for thirty slides 3 x 1, 3 x 1% or 3 X 2 inches, in horizontal position, Word 
each in individual slot; with removable wire handle ..........ccecccccceceeeece 50 Oibqn 
9209—A. Ditto, but with high form fixed handle; for thirty slideS ...........ccceeccceseceeves 1.00 Oicemv 
9205. Glass Dish, with loosely fitting flat cover which permits stacking; for use with 
either No. 9203—A or 9200—-A Staining Racks 90 Oibth 
'9206—A. Staining Rack, for fifty slides 3 x 1, 3 X 1% or 3 X 2 inches, in horizontal position, 
each in individual slot; with removable wire handle .............ccesceecevecees -70 Oibwb 
9211—-A. Ditto, but with high form fixed handle; for fifty SlideS ........cccccccceccccccvceeses 1.10 Oierk 
92038. Glass Dish, with loosely fitting flat cover which permits stacking; for use with 
either No. 9206—-A or 9211—-A Staining Racks (See illustration on page 748 of our 
9213—A. Staining Rack, similar to above but double form for holding 3 X 1-inch slides in a 
vertical position. For eighty slides in two rows of forty each. With high form P 
Rectangular Museum Jar, with lid, size 15 x 15 *9 ecm; for use with No. 9213-A 
1.88 Ilyya 


6250. 
Rack with lid in position. (See illustration on page 748 of our catalogue) .... 


10% discount in lots of 12) one catalogue number only 
20% ** (except No. 6250) 


Prices subject to change without notice 


ARTHUR H. THOMAS COMPANY 


RETAIL—WHOLESALE—EXPORT 


LABORATORY APPARATUS AND REAGENTS 


PHILADELPHIA, JU. S. A. 


WEST_WASHINGTON SQUARE 


Cable Address, BALANCE, Philadelphia 


| 
N= 
9203-4 9209-A 
9206-A 9211-A 9213-A 
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new! — microbalance with 2 mg. Quartz 
stick rider for greater precision—and others 
for every purpose. Cat. SB1 on request. 
Pfaltz & Bauer, Inc. 
300 Pearl St., N. Y. C. 


“pH Testing by the 
Indicator Strip Method.” 


—a new leaflet describing a method for work in 
highly colored, turbid, viscous solutions and col- 
loidal mediums. Write to Pfaltz & Bauer, Inc. 
800 Pearl St., N. C. 


PRECISE 
TEMPERATURE CONTROL 


In Any Vessel 


Regulation: + 0.05°C. with stirrer, + 0.25°C. without. 
Temperature Range: Room to 320°F. 


Mounting: Relay and pilot light in box, out of the way; 
heater and regulator on convenient vacaum- 
cup brackets, easily removable. 


Heater: Aminco Lolag; any size up to 1000 watts; easily 
bent to fit any bath vessel. 


Write for Bulletin No. 1203. 


American Instrument Company, Inc. 
774-776 Girard Street, N.W. Washington, D. C. 


NEW PROCESSI 
INDUCTION DRYING OVENS 


heat metal to dry paint from inside out. 


Write for Folder 946 


Ajax Electrothermic Corporation 


Trenton, New Jersey 
G. H. Cramer, E. F. Norrurvp, 
President & Gen. Mar. V. Pres. & Technical 
Adviser 


PRECISION BINOCULARS 


Made with the accuracy of fine scientific instruments. 
Ample range of magnifications, bright clear field; 
compactness; freedom from color aberration. 


For Information write 


BAUSCH & LOMB OPTICAL CO. 
632 St. Paul St., Rochester, N. Y. 


microtomes by Sartorius 


a microtome for every purpose—a new freez- 
ing microtome—with knife cooler—send for 
descriptive literature. Pfaltz & Bauer, Inc. 

300 Pearl St., N. Y. C. 


THE SCIENCE PRESS 
PRINTING COMPANY 


PRINTERS OF 


SCIENTIFIC AND EDUCATIONAL 
JOURNALS, MONOGRAPHS 
AND BOOKS 


Correspondence Invited 


LANCASTER, PENNSYLVANIA 


~~ 


Original Giemsa Stain (for blood work) 
according to original formula of ... and— 
tested and endorsed by—Dr. G. Glemsa. 
Sold only thra Dr. K. Hollborn & Séhne 
formerly Dr. G. Grueblers Chem. Lab. 
(founded 1880) 


Details from Ptaltz & Bauer, Ine. 


L. G. F.! Standardized Stains 


Stains standardized by the I. G. Farbenin- 
dustrie scientific laboratories. Sold only thru 
Dr. K. Holiborn & Séhne 
formerly Dr. G. Grueblers Chem. Lab. 
(founded 1880) 
Details from Ptaltz & Bauer, Ine. 


300 Pearl St., C. | 


200 Pearl St., N. Y¥. C. 
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UNDER THE EDITORSHIP OF J. McKEEN CATTELL 


SCIENCE 


A weekly journal, established in 1883, devoted to the advancement of the natural and exact sciences, 
the official organ of the American Association for the Advancement of Science. For forty years 
SCIENCE has been conducted by its present editor, and is now generally regarded as the professional 


journal of American men of science. 
Annual Subscription $6.00; single copies 15 cents. 


THE SCIENTIFIC MONTHLY 


An illustrated magazine, devoted to the diffusion of science, publishing articles by leading authori- 
ties in all departments of pure and applied science, including the applications of science to education 


and society. 
Annual £ubscription $5.00; single copies 50 cents. 


THE AMERICAN NATURALIST 


A bi-monthly journal established in 1867, devoted to the biological sciences, with special reference 
to the factors of organic evolution. 
Annual Subscription $5.00; single copies $1.00. 


SCHOOL AND SOCIETY 


A weekly journal covering the field of education in relation to the problems of American democtfacy. 
Its objeets are the advancement of education as a science and the adjustment of our lower and higher 
schools to the needs of modern life. Each number ordinarily contains articles and addresses of some 
length, shorter contributions, discussion and correspondence, reviews and abstracts, reports and quota- 
tions, proceedings of societies and a department of educational notes and news. 


Annual Subscription $5.00; single copies 15 cents. 


AMERICAN MEN OF SCIENCE 


A biographical directory. This book is essential for all workers in science and is an invaluable | 
work of reference for libraries and for all having relations with scientific men. It contains over 22,000 


names. 
Price: Twelve Dollars net, postage paid. 


LEADERS IN EDUCATION 


A biographical directory of leaders in education along the lines of American Men of Science. This 
directory contains over 11,000 names. | 


Price: Ten Dollars net, postage paid. 


THE SCIENCE PRESS 


GRAND CENTRAL TERMINAL, NEW YORK, N. Y. E | 
SUBSCRIPTION ORDER a ( 
TO THE SCIENCE PRESS 
GRAND CENTRAL TERMINAL, NEW YORK, N. Y. in; 
Please find enclosed .............. in payment of subscription to ..............cceceeee: i | by 
nes 
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Of compact and rugged design, this in- 
strument has already created much favor- 
able comment by its pleasing appearance 
and utility. At no increase in price we offer 
this newly redesigned Student Spectrometer 
with many features only found in the more 
expensive instruments. 


Mounted on a substantial base are the collimator, 
the bearings in two rotating systems, the telescope 
with graduated circle, and the vernier plate with 
prism table. The telescope circle and vernier plate 
have independent motions and are both provided 
with clamp and tangent screws. The graduations 
and figures are easily read, being of a black on a 
white background. The circle is 125mm in diameter, 
graduated to 30”, and with two verniers which are 
fully protected by glass windows, reading to I’. 


also a rotation independent from the vernier plate. 
tives of 25mm aperture and 160mm focal length. 


1204 Wrightwood Avenue 


NEW L101 STUDENT SPECTROMETER 


L101 Student Spectrometer 


The prism table is 80mm in diameter and fitted with independent levelling and height adjustment, and has 
The collimator and telescope have achromatic objec- 
The slit has a carefully ground and polished nickel 
silver jaw 6mm long. The entire instrument is finished in a black baked enamel. 


Send for our complete description. 


THE GAERTNER SCIENTIFIC CORP. 


Chicago, U. S. A. 


8-inch 


“JAGABI” 
RHEOSTATS 


UR improved type Jagabi Rheostats 
2 are appealing especially to those 
users of fine-adjustment current-regulat- 
| ing devices who are primarily influenced 
Mm) by design, quality of workmanship, rugged- 
mm “ess and performance. There are four 
| Sizes and 76 different ratings—carried in 
stock, 


Please write for Catalog 1370-S. 
JAMES G. BIDDLE CO. 


| ELECTRICAL wo SCIENTIFIC INSTRUMENTS | 


Controls 


when handling compressed gases—H,, O., com- 
pressed air, ete. Models for all purposes; all 
kinds of tanks, all kinds of gases, including some 
of the corrosive ones. 


Micrometric 
Control 
No. 133—$5.00 


For ease, ac- 
curacy, and econ- 
omy use Hoke 
controls in every 
field of science. 
They save your 
time and improve 
your results. 

Ask us for Folder 28-S, and mention the kind 
of work in view. 


122 Fifth Ave., New York City 


Valvo-gage 
No. 163—$9.50 
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RECENT SCIENTIFIC BOOKS 


which by arrangement with The Science Press are offered by 
G. E. STECHERT & CO., 31 East 10th St., New York 


to which firm orders should be addressed 


PHYSICS—PHOTOGRAPHY 


Alte Probleme—neue Loesungen in den exakten Wissen- 
schaften. 5 Wiener Vortraege. Zyklus 2. Menger, Ist 
die Quadratur d. Kreises loesbar? Thirring, Kann man 
in d. Weltraum fliegen? Mark, Kann man Elemente 
verwandeln wu. komplizierte Naturstoffe herstellen? 
Scheminzky, Kann Leben kuenstlich erzeugt werden? 
Hahn, Gibt es Unendliches? $1.33. 

Deutscher Kamera-Almanach. Ein Jahrbuch f. d. Photo- 
graphieren unserer Zeit. Vol. 25. 1935. Ill 223 pp. 
$2.52. 

Dobler, P. E. Physikalischer u. photographischer Nach- 
weis der Erdstrahlen. Loesung d. Problems d. Wuen- 
schelrute. Eine unerforschte Strahlung zw. Ulirarot u. 
kuerzesten Hertz’schen Wellen. 70 pp. $0.93. 
Ergebnisse der exakten Naturwissenschaften. 
Schrift]. d. Naturwissenschaften. Vol. 13. 
373 pp. $10.88. 

Gans-Mrowka. SBeitraege zur Theorie des Atommag- 
netismus. 86 pp. $1.04. 

Grossmann, Ernst. Ultraakustik. 73 pp. $2.41. 

Haas, Arthur. Kleiner Grundriss der theoret. Physik. 
Kleine, bes. bearb. Ausg. d. Einf. i. d. theoret. Physik. 
pp. vii+ 183. $1.96. 

Hauser-Ramsauer-Kollath. Strahlung und Lichterythem. 
89 pp. $1.48. 

Jahrbuch der Mikroskopie. Ed. by George Stehli. Jg. 
27. 1933/34. pp. ix+200. $3.00. 

Kross, Walter. Die sehende Kamera. Spiegelreflez- 
Apparate von heute u. wie man mit ihnen arbeitet. 
54 photo. and 28 ill. 130 pp. $1.44. 

Mark, Hermann. Teilchenstrahlen (Korpuskularstrahlen). 
59 ill. 152 pp. (Slg. Goeschen.) $0.60. 

Moeller, Friedrich. Die Dreielektrodenroehre wu. ihre 
Anwendung. Uebungen a. d. Dreielektrodenroehre m. d. 


Ed. by the 
205 ill. 


gugehoer. theoret. Erl. 93 ill. 28 tables. pp. vii+155. 
$3.55. 

Photofreund-Jahrbuch. Ed. by Willy Frerk. Jg. 11. 
1935. 173 pp. $2.52. 


Weiss, Karl. Fotografieren und Filmen in;Hochgebirge. 
145 ill. 180 pp. $3.63. 


MATHEMATICS 
Birkeland, B. J. Aeltere meteorologische Beobachtungen 
im Vardo. 52 pp. $1.30. 


Ernst, Paul. Heinrich Liebmann zum 60. Geburtstag 
am 22. Okt. 19384, gewidmet von Freunden und Schuelern. 
Mathemat. Abhandlungen. pp. xii+96. $1.92. 
Federhofer, Karl. Zur Theorie des Beschleunigungszu- 
standes der ebenen Systembewegung. $0.40. 
Neugebauer, Otto. Vorlesungen ueber Geschichte der 
antiken mathemat. Wissenschaften. Vol. 1: Vorgriechische 
Mathematik. Ill. pp. xii+212. $7.25. 

Sobrero, Luigi. Theorie der ebenen Elastizitaet. 
Benutzung e. Systems hyperkomplexer Zahlen. 
$1.48. 


Unter 
50 pp. 


CHEMISTRY—CHEM. TECHNOLOGY 
Carl. Wirkerei und Strickerei, Netzen und 
Filetstrickerei. 439 ill. pp. v+312. $9.62. 


Appel, Herbert. Die Dreikohlenstoff-Zucker u. thre 
biologische Bedeutung. 40 pp. $1.18. 


Aberle, 


CHEMISTRY—CHEM. TECHNOLOGY—con, 


Autenrieth-Rojahn. Qualitatwe Chemische Analyse 
nebst Abriss der Grundlagen d. Allg. Chemie. 3rd ed. byl gs 
Rojahn. pp. yiii+ 233. $3.70. BS 
Bechhold, Heinrich. Zinfuehrung in die Lehre von deni 
Kolloiden. 86 ill. 160 pp. $3.70. a 
Bjerrum, J. Untersuchungen ueber Kupferammoniakveram 
bindungen. 3. Bestimmungen d. 
d. Amminkuproionen mittels elektrometr. Messungen vu. dm 
Gleichgewichtes zwischen Kupro- 
komplexen in Anwesenheit von Kupfer. 67 pp. $0.75qEg 
Boettner, Alfred. Beitraege 2. Kenntnis d. 
Diphenylmethanfarbstoffe u. threr Vinylenhomologenym 
54 pp. $1.11. 
Demeter, Karl. Bakteriologische Untersuchungsmethode 
v. Milch, Milcherzeugnissen, Molkereihilfsstoffen u. 
sandmaterial. Ill. pp. viit+1ll. $2.22. 
Doetsch, Hans. Die Waermeuebertragung v. Kuehl 
rippen an stroemende Luft. 29 ill. ‘‘ Wieselberger, Digummi 
aerodynam. Waage d. Aachener Windkanales.’’ Bollenam 
rath, Eigenspannungen bei Lichtbogen- u. 
schweissung.’’ 32 ill. 54 pp. $2.50. “e 
Falck-Ketkar. Pruefung und Schutzwertbestimmung 
Feuerschutzmittel des Holzes. pp. iv+46. $1.48. id 
Fischer-Orth. Die Chemie des Pyrrols. Vol. 1: Pyrrofim 
u. Derivate. Mehrkernige Pyrrolsysteme ohne 
stoff-Charakter. pp. xii+459. $10.36. 
Fortschritte der physiologischen Chemie. 1929-1934 
311 pp. $1.63. 
Fuss, V. Metallographie des Alwminiums und seine 
Legierungen. 203 ill. pp. viiit+219. $8.33. 3 
Holluta, Josef. Die Technischen Anwendungen do 
physik. Chemie. 66 ill. pp. x+354. $8.14. 
Luer, H. Stampfbare Teerfeinkornbelaege. 
$1.20. 
Mueller, D. Die Oxydationsenzyme und die biologischemm?- 
Oxydationen. 29 pp. $0.55. 
Naphtali, Max. Naphthensaewren und Naphthensul 
saeuren. 52 pp. $0.93. 

Sihvonen, Vaeneo. Ueber die Oxydation des Graphites 
Eine Studie weber d. Einwirkung d. Oberflaechenstrukiug™ 
a. d. Verbrennungsvorgaenge am Graphit. Ill. 80 pp 
$1.50. 

Sjoegren, Karl. Ezxperimentelle Untersuchungen 4 
Starkeffekts bei Wasserstoff und Heliwm. 90 pp. $0.9 
Winkel-Jander. Schwebstoffe in Gasen. Aeros0 
Ueber d. Darst. d. Higenschaften, d. Vorkommen 
Verwendung v. Nebel, Staub u. Rauch. 37 ill. 116 pia 
$2.78. 


62 ppm 


GEOLOGY—GEOGRAPHY 
Bauer, Paul. Kampf um den Himalaja. Das Bingen @& 
Deutschen um d. Kantsch, d. zweithoechsten Berg d. Erdq@ 
82 ill. 197 pp. $1.78. 
Berghaus, Erwin. Propeller weberm Paradies. 
dam-Batavia. Eine Luftreise ueber 17 Laender. 
197 pp. $2.15. us 
Bernatzik, Hugo. Suedsee. 103 ill. 125 pp. $2.16. 
Bueckmann, Adolf. Untersuchungen ueber die Naturg' 
schichte d. Seezungenbevoelkerung u. d. Seezungenfa 


Amstel 
53 i 


i. d. Nordsee. Ill. 66 pp. $2.37. 
Cadisch, Joos. Geologie der Schweizeralpen. 383 Pia 
$4.95. 
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RECENT SCIENTIFIC BOOKS (Continued) 


GEOLOGY—GEOGRAPHY—Con. 


Mpobler, Paul. Physikalischer u. photographischer Nach- 
Myis der Erdstrahlen. Loesung d. Problems d. Wuen- 
,helrute. Eine unerforschte Strahlung zwischen Ultrarot 
a. kuerzesten Hertz’schen Wellen. 70 pp. $0.93. 

carsch, Bruno. Der Einfluss der Jesuiten-Missionen auf 
cn Wandel der Naturlandschaft zur Kulturlandschaft im 
stromgebiet des Paraguay-Parana waehrend des 17. u. 18. 
jchrb. 150 pp. $1.92. 

xarrenberg, Herbert. Die postvariscische Entwicklungs 
ics Kantabroasturischen Gebirges (Nordwestspanien) 
pp. v+104. $4.44, 

indt, August. Im Sattel durch Mandschukuo. Als 
See Sonderberichterstatter bei Generaelen u. Raeubern. 75 ill. 
pp. $1.85. 

SeaNevermann, Hans. Admiralitaets-Inseln. 231 ill. 21 
pp. xxii+399. $31.45. 

Michuh, Friedrich. Isanomalenkarte der magnetischen 
Malertikalintensitaet von Mecklenburg u. thre Bedeutung 
.d. geol. Erforschung d. Landes mit bes. Beruecks. d. 
Frage, ob u. wo neue Bodenschaetze erschlossen werden 
ennen. Chart 1: 200.000. pp. vili+77. $2.78. 
liefseebuch. Hin Querschnitt durch d. neuere Tiefsee- 
forschung im Beitr, v. Correns. 33 ill. 68 textfig. pp. 
+144. $1.78. 


Ward, R. & Brooks, Ch. Westindien. Climatology of 
he West Indies. 10 Charts. 47 pp. $2.85. 


BOTANY 


mainnales bryologici. A year-book devoted to the study of 
Hemosses and hepatics. Vol. 7. 172 pp. $3.95. 
Praeparations-Technik der Suess- 
Masser-Algen. 86 pp. $1.33. 
@emcinricher, Emil. Geschichte des Botanischen Gartens 
Sear Universitaet Innsbruck. 36 pp. $1.11. 
wemofmann, Elise. Palaeohistologie der Pflanze. Grand- 
mcge e. Gewebelehre ueber fossile Pflanzen. 153 ill. 
Vii+ 308. $9.32. 
Muuchel, Hermann. Holzfehler. Dargest. im Auftrage 
wom ‘‘Lignum’’ Schweizer. Arbeitergem. f. d. Holz, Bern. 
m9 pp. $1.32, 
@emubn, Oskar. Die Tier- und Pflanzenreste der Schlo- 
@eeeimia-Stufe (Lias-,) bei Bamberg. 52 pp. $1.11. 
meeew, Immanuel. Die Flora der Juden, Vol. 4: ‘‘Zu- 
Nachtraege, Berichtigungen, Indizes, Abkuer- 
ngen.’’? pp. xv+740. $11.85. 
Wolfgang. Die Pflanzen des Neozoikums. 
pp. $11.10. 
Mehindler, Franz. Aus der Urheimat unserer Getrei- 
marten. Oekologisch-pflanzengeogr. Stud. u. Ausblicke. 
8 pp. $1.85. 
@riener, Kurt. Capri. Eine Einf. in d. Pflanzenwelt d. 
15 ill. 83 pp. $1.18. 


ZOOLOGY—BIOLOGY 


Werens de Haan, J. A. Die tierpsychologische For- 
mung. Ihre Ziele und Wege. 34 ill. 96 pp. $2.44. 
eck, L. Tiere, wie sie wirklich sind. Ein Bilder- u. 
mseb. f. Jedermann. 119 pp. $1.78. 
mcinschmidt, Otto. Die Singvoegel der Heimat. 86 
a>. Tafeln nebst Abb. d. wichtigsten Eier- wu. Nester- 
ppen, letztere meist nach Naturaufnahmen. 7th ed. 
xii+ 107. $2.59. 


ZOOLOGY—BIOLOGY—Con. 


Koller, Gottfried. Einfuehrung in die Physiologie der 
Tiere und des Menschen. 38 ill. 81 plates. 257 pp. 
$4.07. 

Kronacher, Carl. Genetik und Tierzuechtung. 61 ill. 
pp. vi+280. $13.88. 

Oppenheimer, Carl. Handbuch der Biochemie des Men- 
schen u. der Tiere. Vol. 2. Erg. zu Bde. 4-6 d. Haupt- 
werkes. 41 ill. pp. xviii+961. $28.86. 

Ragaller, Franz. Der Abbau. Eine entwicklungsge- 
schichtl. Studie zum Senilitaets- u. Fortpflanzungs- 
problem. 85 pp. $2.07. 

Schebesta, Paul. Vollblutneger und Halbzwerge. YFor- 
schungen unter Waldnegern u. Halbpygmaeen am Ituri 
in Belgisch-Kongo. 101 ill. 3 charts. 263 pp. $3.63. 
Scheidt, Walter. Die Zahl in der lebensgesetzlichen 
Forschung. 52 pp. $1.22. 

Stichel, Wolfgang. Der Tierpark der Internationalen 
Pelzfach- und Jagd-Ausstellung. Leipzig. 1930. IIL. 
45 pp. $1.48. 


ENGINEERING 


Engel-Steenbeck. Elektrische Gasentladungen, thre 
Physik u. Technik. Vol. 2: Entladungseigenschaften An- 
wendungen. 250 ill. pp. viili+352. $12.40. 

Fluegge, Wilhelm. Statik wnd Dynamik der Schalen. 
98 ill. pp. vii+240. $8.33. 

Fritz, Bernhard. Theorie und Berechnung vollwandiger 
Bogentraeger bei Beruecks. d. Einflusses der System- 
forschung. 7& ill. pp. vit+142. $4.44, 
Puchs-Hopf-Seewald. <Aerodynamik. 2nd ed. (3 vols.) 
Vol. I: Hopf-Proposto, Mechanik d. Flugzeugs. 268 ill. 
pp. vit+339. $11.10. 

Gruen, Karl. Dampfkessel-Speisepwmpen. Bemessung, 
Ausfuehrung, Antrieb u. Regelung. 68 ill. pp. x+136. 
$2.78. 

Guttmann-Wenzel. Beitrag zur Stossfestigkeit von Beton. 
37 pp. $0.89. 

“Huette.” Des Ingenieurs Taschenbuch. 26th ed. Vol. 
3. 1934. 2354 ill. pp. xxiii+ 1204. $7.22. 
Mechanische Schwingungen im Maschinenbau. Die Um- 
kehrung der linearen mech. Schwingungsgebilde v. F. 
Bielitz. Schwingungen von Blockfundamenten v. L. 
Maduschka. 77 ill. 30 pp. $1.85. 


Pomp-Herzog. Zur Frage der Dauerstandfestigkeit des 
Stahles oberhalb 500°. 30 ill. 12 pp. $0.93. 


Prinz-Kampe. Handbuch der Hydrologie. Vol. 2: 
Quellen (Suesswasser- und Mineral-Quelien). 274 ill. 
pp. vii+ 290. $9.07. 


Rapatz, Franz. Die Edelstaehle. 2nd ed. 163 ill. 112 
numberplates. pp. vili+ 386. $8.44. 


Schardin, Hubert. Das Toeplersche Schlierenverfahren. 
Grundlagen f. 8s. Anwendungen u. quant. Auswertung. 
79 ill. 32 pp. $1.85. 


Staeblein, W. Die Technik der Fernwirkanlagen. Fern- 
ueberwachungs- u. Fernbetaetigungseinrichtungen f. d. 
elektr. Kraftswerks- u. Balmbetrieb, fuer Gas-, Wasser- 
u. andere Versorgungsbetriebe. 172 ill. 304 pp. $5.55. 


Ziegenberg, Rudolf. Trockenelemente und Batterien u. 
verwandte Schwachstromquellen. Ihre Wirkungsweise, 
Herstellung u. prakt. Gebr. Ein Leitfaden d. Batterie- w. 
Elementebaues, f. Fabrikanten, Studierende wu. Ver- 
braucher. 379 pp. $12.21. 
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-McGRAW- HILL Scientific Publications 1934 


Astronomy 

Elements of Astronomy. New third edition 

By Epwarp Artuur Fatu, Carleton College. Me- 

Graw-Hill Astronomical Series. 360 pages, $3.00 
Earth, Radio and the Stars 

By Hartan True Stetson, Harvard University. 

330 pages, $3.00 

Botany 


Introduction to Cytology. New third edition 
By Lester W. SuHarp, Cornell University. Me- 
Graw-Hill Publications in the Agricultural and 
Botanical Sciences. 567 pages, $5.00 

Textbook of Systematic Botany. New second edition 
By D. B. Swinete, Montana State College. Me- 
Graw-Hill Publications in the Agricultural and 
Botanical Sciences. 270 pages, $2.25 

Chemistry 

Experimental Physical Chemistry. New second edition 
By Farrincron Daniets, J. Howarp MatHews 
and Joun Warren Wiiuiams, University of Wis- 
consin. International Chemical Series. 499 pages, 
$3.50 

Unit Processes in Organic Synthesis 
By P. H. Groaerns, U. S. Department of Agri- 
culture. Chemical Engineering Series. 682 pages, 
$5.50 

Chemical Engineers’ Handbook 
Editor-in-Chief, Jonn H. Perry, E. I. du Pont 
de Nemours & Co. Assisted by a staff of special- 
ists. Chemical Engineering Series. 2609 pages, 
$9.00. Textbook edition, $6.75 

Colloid Chemistry 
By Artuur W. Tuomas, Columbia University. 
International Chemical Series. 512 pages, $4.00 

Quantitative Chemical Analysis 
By Axrrep Stock, Technical High School, Karls- 
ruhe, and Arruur formerly of the Uni- 
versity of Cologne. Translated by L. M. Dennis, 
Cornell University, and Winton Patnope, Gen- 
eral Electric Company. International Chemical 
Series. 175 pages, $1.75 

Chemicel Engineering Plant Design 
By Feranx C. Iowa State College. 
Chemical Engineering Series. 341 pages, $4.00 

Engineering 

The Stone Industries 
By Oxiver Bowres, United States Bureau of 
Mines. 519 pages, $5.00 

Dynamics of Earthquake Resistant Structures 
By Jacon J. Cresxorr, Structural Engineer. 127 
pages, $2.50 

Mechanical Vibrations 
By J. P. Den Harroc, Harvard University. 390 
pages, $5.00 

Surveying: Theory and Practice. New second edition 
By Raymonp E. Davis and Francis S. Foore, 
University of California; and W. H. Rayner, 
University of Illinois. 1032 pages, $5.00 

Gas Engineers’ Handbook 
Prepared by Gas Engineers’ Handbook Commit- 
tee of the Pacific Coast Gas Association. 1017 
pages, $7.50 


The rr of Iron and Tungsten 
y J. L. Greea, Battelle Memorial Insti 

nstitute. 5] 
The Alloys of Iron and Copper 

By J. L. Grece and B. N. Danmorr, Carnes} 

Institute of Technology. 454 pages, $5.00 . 
Electron Tubes in Industry 

By Kerru Henney, Associate Edito 

r, Electronic 
Seaplane Design 

By Netson, U. S. Navy. 2 

$3.50 vy 74 page 
Textiles and the Microscope 

By Epvwarp R. Scuwarz, Massachusetts Instity 

of Technology. 329 pages, $4.00 
Fundamentals of Hydro- and Aeromechanics a 

Based on lectures of L. Prandtl, University off AS 

Gottingen. By O. G. Trersens, Consulting Ena 

gineer. Translated by L. Rosenneap. 

ing Societies Monographs. 315 pages, $4.00 
Applied Hydro- and Aeromechanics = 

Based on lectures of L. Prandtl. By O. Gam 

Trersens. Translated by J. P. Den Harroc. 

gineering Societies Monographs. 315 pages, $4.00 
Electrical Measurements in Theory and Application. a 
New third editiog 

By Arruur W. Smiru, University of Michigame Ptine: 

413 pages, $3.00 _ 
The Metallurgy of Iron and Steel. New fourth edition | 

By Braptey Stovucuton, Lehigh University. 55 

pages, $4.00 Th P 
Theory of Elasticity kk 

By S. TIMOSHEN KO, University of Michigan. 

gineering Societies Monographs. 415 pages, $5.( The K 
Petroleum Production Engineering. Oil Field 1 ] 

Delevelopment. New second edition , 
By Lester C. Uren, University of Californigy 
531 pages, $5.00 


Forestry 
Theory and Practice of Silviculture _ 
By F. S. Baxer, University of California. Tie” I 
American Forestry Series. 502 pages, $5.00 . I 
identification of the Commercial Timbers of the United Sta 
By H. P. Brown and A. J. Pansnin, New Yo 
State College of Forestry. The American Fou e Pr 
‘estry Series. 223 pages, $3.00 A 
Forest Mensuration cl 
By Donatp Bruce, Consulting Forester, and ¢ 
X. Scuumacuer, U. S. Forestry Service. 
American Forestry Series. 360 pages, $3.50 = z 
Geology and Geography Be 
China's Geographic Foundations 
By Georce B. Cressey, Syracuse University. & B 
pages, $4.00 So 
Mineral Industry—Volume 42, 1933 You M 
Edited by G. A. Rousn. 745 pages, $12.00 “ B 


Prospecting for Gold and Silver. . ca 
Eros M. Savage, Mining Engineer. 307 
50 
Geologic Structures. New second edition 
By Bamey Stanford University, 41 
Rosin 202 pages, $4.00 
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Mathematics 
' Analytic Geometry. New second edition 
By Freperick S. Nowtan, University of British 
Columbia. 352 pages, $2.25 
Plane and Spherical Trigonometry. New fourth edition 
By Cravupe I. Parmer, late of Armour Institute 
of Technology, and Cuartes W. Leien, Armour 
Institute of Technology. 229 pages, $1.50. With 
tables, $2.50 
Mathematics of Finance. New second edition 
By Lioypy L. Smam, Lehigh University. 273 
pages, $2.75 
Higher Mathematics for Engineers and Physicists 
By Ivan S. Soxountxorr, University of Wiscon- 
sin, and E. S. Soxoutnixorr. 482 pages, $4.00 
Physics 
A Study of Crystal Structure and Its Applications 
By Wueeter P. Davey, Pennsylvania State Col- 
lege. International Series in Physics. 695 pages, 
$7.50 
The Physical Basis of Things 
By Joun A. Exvpremor, University of Iowa. In- 
ternational Series in Physics. 407 pages, $3.75 
Introduction to Mechanics and Heat 
By NatHaniet H. Franx, Massachusetts Insti- 
tute of Technology. 339 pages, $3.00 
Principles of Mathematical Physics 
By WiuuuamMm Hovsron, California Institute of 
Technology. International Series in Physics. 265 
pages, $3.50 
e Physics of Electron Tubes 
By L. R. Korxer, General Electric Company. IJn- 
ternational Series in Physics. 205 pages, $3.00 
“The Kinetic Theory of Gases. New second edition 
By Leonarp B. Logs, University of California. 
687 pages, $6.00 
Introduction to Moderm-Physics. New second edition 
By F. K. Ricutrmyrr, Cornell University. IJnter- 
national Series in Physics. 747 pages, $5.00 
Introduction to Atomic Spectra 
2 By Harvey E. Wurre, University of California. 
International Series in Physics. 457 pages, $5.00 
4 Psychology 
The Problem of Mental Disorder 
A study undertaken by The Committee on Psy- 
chiatric Investigations, National Research Coun- 
cil, and supported by a grant from The Carnegie 
Corporation. Members of the Committee: Mapr- 
son Bentiey, Chairman, Cornell University, and 
E. V. Cowpry, Washington University. 388 pages, 
$4.00 
Social Psychology 
By Lawrence Guy Brown, University of Mis- 
souri. 651 pages, $3.50 
You Must Relax 
By Epmunp Jacozson, M.D., University of Chi- 
cago. 201 pages, $1.50 
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Infant Behavior 
By Arnotp and Heten TuHompson, as- 
sisted by CatHertne Strunx Amarrupa, Yale 
Clinic of Child Development. 343 pages, $3.00 
The Child. His Origin, Development and Care 
By Fiorence Brown Suersor, M.D., University 
of Kansas. 707 pages, $3.50 


Social and Economic Science 


Economics of the Recovery Program 
By D. V. Brown, Epwarp CHameseriin, S. E. 
Harris, W. W. Leontimr, E. S. Mason, J. A. 
Scuumpeter, and QO. H. Taytor, of Harvard Uni- 
versity. 188 pages, $1.50. 

The Marketing Institution 
By Ratenu F. Breyer, University of Pennsylvania. 
357 pages, $3.00. 

Economics with Applications to Agriculture 
By Epwiy F. Dumm™eter and Ricuarp B. Herte- 
Bower, State College of Washington. 742 pages, 
$3.75. 


Government and Business 
By Forp P. Haut, Indiana University. 275 pages, 
$2.50. 
Political Power. Its Composition and Incidence 
By Cuartes E. Merriam, University of Chicago. 
331 pages, $3.00. 
Race and Culture Contacts 
Edited by E. B. Revurer, University of Iowa. 
253 pages, $3.00. 
Growth of the Federal Government—191 5-1932 
By Carrott H. Wooppy, Des Moines, lowa. 577 
pages, $5.00. 
Depression and Recovery 
By Date Yoper and Georce R. Davies, State Uni- 
versity of Iowa, 298 pages, $2.00. 


Zoology 
Breeding and Improvement of Farm Animals. 
New second edition 
By Vicror A. Rice, Massachusetts State College. 
McGraw-Hill Publications in the Agricultural and 
Botanical Sciences. 516 pages, $4.00. 


Principles of Animal Biology. New fourth edition 
By A. Franxurn Suvtt, with the collaboration of 
Georce R. LaRve and Arexanper G. Rutuven, 
University of Michigan. McGraw-Hill Publica- 
tions in the Zodlogical Sciences. 400 pages, $3.50. 


Laboratory Directions in Principles of Animal Biology. 
New fourth edition 
By Proressors LaRue and Rutuven. Mc- 
Graw-Hiil Publications in the Zoélogical Sciences. 
100 pages, $1.00. 


Laboratory Guide in Animal Biology 
By the late Rosert H. Wo corr, and Evcene F. 
Powe.t, University of Nebraska. McGraw-Hill 
Publications in the Zoélogical Sciences. 101 pages, 
$1.00. 


This is only a partial list of McGraw-Hill Books for 1934. Send for 
complete catalogue containing descriptions of books in all fields 
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Physicians’ and Laboratory Microscope 
E S C-106 


Magnifications 56-900x 


Fixed stage, 12 cm. square Achromatic objectives: 


Illuminating apparatus with 
rack and pinion 

Condenser 1.2 with iris 40 n.a. 0.65 

Triple revolving nosepiece 90 na. 1.25 oil imm. 


Fine adjustment with gradu- 
ated drum Huygens oculars 7x and 10x 


8 n.a. 0.20 


Price $167.20 f. o. b. N. Y. 


A good dark-field outfit is obtained by adding: Cardioid condenser $28.60 
extra for oil im., with iris $4.40. Compensating ocular 15x: $12.10. 


A satchel type of carrying case can be supplied instead 
of the standard cabinet, at an additional cost of $4.40. 


CARL ZEIS$3,1NG. 


728 So. Hill Street 
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